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MAINTENANCE DREDGING OF TllE FEDERAL 
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RESPONSIBLE OFFICE: U.S .  ARMY ENGINEER DISTRICT, DETROIT 
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DETROIT, MICHIGAN 48231 

1. NAME OF ACTION: (X)  ADMINISTRATIVE ( ) LEGISLATIVE 

2. DESCRIPTION OF A m I O N :  Maintenance dredqing of Toledo Harbor, Ohio, 
is performed annual ly  by hopper dredaes .  During a 10-year per iod ,  1366- 
1975, a t o t a l  of 15,513,070 cubic yards  of s i l t ,  c l a y ,  and sand has been 
rermved and placed i n t o  the  confined d i sposa l  f a c i l i t i e s .  Beginning i n  
1976, d i sposa l  opera t ions  w i l l  be i n t o  a new confined d i sposa l  f a c i l i t y  
i n  Mamee Pay .  
t h a t  i s  approximately 25 miles i n  length ;  extending from t h e  deep water 
i n  Lake E r i e  t o  a po in t  about seven m i l e s  upstream of  t h e  mouth of t h e  

This material is removed from t h e  naviga t ion  channel 

' Maumee River.  

3. ( A )  EPNIRONMEIITAL IMPACTS: Continued harbor dredging ' w i l l  r e s u l t  
i n  a temporary a d d i t i o n a l  degradat ion of the  water q u a l i t y .  Disposal' 
of t h e  dredged sediments may a f f e c t  t h e  a q u a t i c  ecosystem. 
economic and s o c i a l  s t a b i l i t y  of  t h e  area is dependent upon comnercial 
naviga t ion  which r equ i r e s  maintenance dredging of  t h e  channel and har -  
bor  a rea .  

Continued 

( B )  ALlVLRSE EIIVIRONMENTAL EFFECTS: Increased t u r b i d i t y  and short- term 
water q u a l i t y  degradat ion i n  t h e  a rea  of ope ra t ion  are e f f e c t s  of  mainte- 
nance dredqinq. 
destroyed.  
and may otherwise adverse ly  a f f e c t  t h e  ecologica l  community. 

4.  ALTERNATIVES: I n  add i t ion  t o  maintenance Aredginq by hopper dredges,  
o t h e k  dredqing a l t e r n a t i v e s  a r e :  (1) remove sediments wi th  o t h e r  dredge 
types, (2) dredge t h e  harbor t o  a lesser depth,  o r  ( 3 )  discont inue  dredqing 
ope ra t ions  a l t o g e t h e r ,  and (4) watershed management. Implementation o f  t h e  
a l t e r n a t i v e s  w i l l  cause economic o r  s o c i a l  impacts on t h e  Toledo Harbor 
a rea .  A l t e rna t ives  t o  the  proposed d i sposa l  methods are: (1) d i s p s a l  
of  a l l  sediments t o  open water ,  (2) deep water (more than  100 f e e t )  d i s -  

Aquatic l i f e  i n  the dredging a r e a s  w i l l  be d i s tu rbed  o r  
Disposal of . t h e  dredged sediments w i l l  a l t e r  e x i s t i n g  h a b i t a t s  
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posal,  (3) land disposal,  and (4 )  pretreatment of materials.  I n  terms 
of economic and enqineering f e a s i b i l i t y ,  i r r e t r i evab le  resources and 
minimal ecological disruption, t h e  process of confined dispqsal f o r  
polluted sediments o f f e r s  the best  a l t e rna t ive  a t  the present time. 
The ult imate solution depends on adequate control of upland erosion 
and s o i l  runoff. 
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... MAINTENANCE DREDGING OF THE FEDERAL 

NAVIGATION CHANNEL 
AT TOLEDO HARBOR, O H I O  

1. PFCJECT DESCRIPTION 

A. Scope of  Work 

1.01 Maintenance dredging of  the  navigable  waterways i n  t h e  Great Lakes 
i s  to be performed by the  U.S. Army Corps of  m g i n e e r s  a s  au thor ized  by 
Congress. An average of approximately 12,000,000 cubic yards  o f  sediments 
mus t  be  removed p e r  year from 64 harbors  and 157 m i l e s  of improved channels. 
The purpose of maintenance dredging is the r e s t o r a t i o n  of  au thor ized  depths  
i n  t h e  e s t a b l i s h e d  p r o j e c t s .  
rou te s  f o r  bulk materials, economic s t imulus,  and increased  o p p o r t u i t i e s  
f o r  r e c r e a t i o n a l  u t i l i z a t i o n  of water resources .  

These waterways provide v i t a l  t r a n s p o r t a t i o n  

1.02 This  a c t i o n  proposes the  cont inua t ion  of  maintenance dredging 
f o r  the Tole& H a r b o r ,  Ohio, Federal  Navigation C h a n n e l s .  Toledo H a r b o r  
1s s i t u a t e d  a t  t h e  southwest end of  Lake E r i e ,  99 miles wes ter ly  from 
Cleveland, Ohio, and 55 mi l e s  sou th  of  D e t r o i t ,  Michigan. The navigat ion 
channels of  t h e  harbor are approximately 25 m i l e s  i n  l eng th ,  extending from 
the  deep water i n  Lake Erie t o  a po in t  about  seven miles upstream i n  t h e  
Maumee River ,  j u s t  downstream from t h e  1-75 Bridge (see Figure  1). 

1.03 
velops i n  the  channels  from t h e  sediments depos i ted  by t h e  Maumee River as 
it e n t e r s  t h e  Mawnee Bay s e c t o r  of Lake E r i e .  Beginning i n  1976, t h e  
dredged material w i l l  be  confined i n  t h e  new 242-acre d i s p o s a l  f a c i l i t y  
l oca t ed  355 f e e t  sou theas t  o f  t h e  Toledo Harbor naviga t ion  channel i n  
Mawnee Bay and ad jacent  to t h e  proposed Toledo-Lucas County P o r t  Authori ty  
d i s p o s a l  area and t h e  ?ble& Edison d i s p o s a l  area. During t h e  l a s t  10 
yea r s  of  maintenance opera t ions ,  a to ta l  of 15,513,070 cubic yards  of 
sediment have been removed and placed i n t o  t h e  e x i s t i n g  i s l a n d  d i sposa l  
f a c i l i t y ,  r i v e r s i d e  d i s p o s a l  si tes and i n t o  open water  dumping grounds. 

Dredging is performed annual ly  t o  remove t h e  shoa l ing  t h a t  de- 

B. Author i ty  

1.04 Authorizat ion f o r  t h i s  e x i s t i n g  n a v i ~ a t i o n a l  channel ,  wi th  turn-  
i ng  b a s i n s  and a widened area, was by the River and Harbors A c t s  o f  March 3, 
1899; June 25, 1910; August 30, 1935; May 17, 1950; September 3 ,  1954; 
July 3,  1958; and J u l y  14 ,  1960. These a c t s  provide  for a 28-foot deep 
channel. 500 f e e t  w i d e ,  and about 18 miles long ,  extending from t h e  mouth 
of  t h e  Maumee River to  t h e  f l a s h i n g ,  unnumbered b lack  and whi te  spar, v e r t i -  
c a l l y  s t r i p e d  mid-channel marker i n  Lake Erie. 
ened area of 38.6 ac re s  oppos i te  the t e r m i n a l  and r a i l r o a d  docks: a r i v e r  

Other provis ions  are a wid- 

... . . . . . . . . . . 
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channel 27 f e e t  deep and 400 f e e t  wide from the  mouth of the r ive r  t o  mile 
3; then a channel 400 f e e t  wide from m i l e  3 t o  6.5 w i t h  depths of 27  f e e t  
over a minimum width of 200 fee t ,  and 25 f e e t  over the remainder of the 
400 foot channel width; then a channel 25 f e e t  deep, 200 f ee t  wide, upstream 
about - 5  m i l e  to the upper l i m i t  of the project  jus t  downstream from the 
1-75 Bridge; for  a turning basin 750 f e e t  wide, 800 f e e t  long and 20 f e e t  
deep, opposite the American Shipbuilding docks; a turning basin ju s t  upstream 
from t h e  Old Fasset t  S t r ee t  Bridge which is generally semi-circular i n  
shape w i t h  a 730-foot radius ,  27 f e e t  deep; f ina l ly ,  for  a turning basin a t  
the upper pro jec t  l i m i t ,  18 f ee t  deep covering an area of 8.25 acres.  Also 
provided for is clearing the s a i l i n g  course between the Maumee Bay Channel 
and the E a s t  Outer Channel, Detroi t  River t o  a depth of 2 8  f e e t  over a 
width of 1,200 feet. 

1 .05  Maintenance dredging pro jec ts  are reviewed and evaluated under the 
following laws: Federal Water Pollution Control Act of 1972, the National 
Environmental p o l i c y  Act of 1969, The Fish and Wildlife Act of 1956, the 
F i s h  and Wildlife Coordination Act of 1958, the Marine Protection Research 
and Sanctuaries A c t  of 1972, the National Histor ic  Preservation Act of 1966, 
t h e  Endangered Species A c t  of 1973, a s  well a s  the various Congressional 
A c t s  authorizing construction and maintenance of the Federal project .  

C. The Plan 

1.06 Description of Dredging Operations. Annual maintenance dredging 
of Toledo Harbor is normally performed by Government owned and operated 
hopper dredges. Disposal of the dredged material w i l l  be i n t o  the newly 
constructed 242-acre diked confined disposal f a c i l i t y .  

1.07 A hopper dredge (Figure 2 )  i s  designed t o  hydraulically dredge 

Pumping con- 
material  while in motion. The two dragarms a r e  lowered and the material  
sucked up through the dragarms and pumped i n t o  the hoppers. 
tinues u n t i l  t h e  hoppers a re  f i l l e d  t o  capacity, which is dependent upon 
the compactness, density,  g ra in  s i ze ,  degree of r e t a inab i l i t y  and t h e '  
maximum loaded d r a f t  of t h e  vespel. The hoppers a re  equipped with over- 
flows t o  allow the excess water and s i l t  t o  be discharged back to the or ig in  
un t i l  the  predetermined load is at ta ined.  Then the dredge moves to the  
disposal site. Disposal of the polluted mater ia l  is accomplished by pump- 
out  through an 1E inch  discharge pipel ine t o  the confined disposal site. 
(The material  previously c l a s s i f i e d  as unpolluted was dumped a t  an open 
lake s i te  through hopper doors located a t  the bottom of the hoppers.) 
The residue materials are flushed by j e t s  of water and the r i n s e  water 
discharged i n t o  the  confined disposal f a c i l i t y .  Attempts to a t t a i n  maxi- 
mum load with m%nimal overflow and precautions to  eliminate any s p i l l  
during pumpout a re  p a r t  of normal operations. 

(::.:! 
. .  ... 

1.08 The overal l  dimensions and capacity of hopper dredges vary. 
Selection i s  made t o  suit the operat ions.for  which they a r e  required. They 

. ... . ~~ 
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range i n  length  from 216 t o  339 f e e t  w i t h  c a p a c i t i e s  between 865 and 2,720 
cubic  yards .  Three hopper dredqes have been used t o  r e s t o r e  and maintain 
the Toledo Harbor Area: HAINS, HOFFMAN and MARKILAM. The HAINS and IlOFFllAlJ 
are s is ter  dredqes having o v e r a l l  l eng ths  o f  215'10" and widths  of 40'4"; 
there  are four  d iv ided  hcppers t h a t  have a total  capac i ty  o f  CB5 cuhic  
yards:  d r a f t  l i g h t  is 9'5" and loaded is 13 '0";  speed i s  14.1 mph l i g h t  
and 13 .1  mph loaded: a 410 IIP motor is used t o  pump and suck up the  m a t e r i a l  
through two dragarms and i n t o  t h e  hoppers,  as w e l l  as t o  d ischarge  the  ' 

m a t c r i a l  through a n  16" pumpout l i n e ;  and maximum dredginq depth i s  35 
f e e t .  The MAI<KIIAN is a l a r g e r  vessel with a Length of 339'1"; width o f  
62'0"; uses f o u r  d i e s e l  electric engines  of 1325 HP each f o r  p rope l l ing  
power and two 1000 HP pumps f o r  pumping t h e  material i n t o  and ou t  of 
t he  hoppers: capac i ty  of the hopper is 2,720 cubic  yards:  maximum dredaing 
depth  is 45 f e e t :  speed l i g h t  i s  16.7 mph and loaded i s  14.4 mph; and t h e  
d r a f t  is 13'8" l i g h t  and 19'4" loaded. 

... ... ... . 

1.09 Disposal  S i t e s  (Figure 3 ) .  me o r i q i n a l  d i s p o s a l  s i te  for t h e  
p o l l u t e d  materials w a s  develoDed i n  1961 a t  Rivers ide  Park and w a s  fu rn ished  
A d  d iked  by the  C i ty  of Toleio.  I n  1961-62 a confined i s l a n d  d i s p o s a l  
s i t e  w a s  cons t ruc t ed  i n  Mamee Bay n e a r  t h e  mouth of t h e  River ,  and another  
was l o c a t e d  a lono  t h e  n o r t h  bank of t h e  River  immediately downstream of 
Colmbus S t r e e t  (Penn 8 ) .  Another confined r i v e r  s i te  (Penn 7) was con- 
s t r u c t e d  on the  no r th  shore  of t h e  r i v e r ,  about  1 .5  miles above t h e  mouth. 
Each o f  t h e  s i tes inc lude  a w e i r  to provide  f o r  runoff o f  excess wa te r .  

1.10 Rivers ide  Park was t h e  d i sposa l  s i te  u t i l i z e d  f o r  ma te r i a l  from 
t h e  maintenance dredqino of t h e  Elaumee River .  P i l e  c l u s t e r s  w e r e  cons t ruc ted  
f o r  mooring t h e  drerlqe and about  4,000 f e e t  of 24 inch  p ipe  obta ined  f o r  
t h e  d ischarqe  1in.e. About 250,000 cubic yards  of material was d e p s i t e d  i n  
1961. The s i t e  i s  no longer  i n  use.  

1.11 ?he per imeter  d ike  f o r  t h e  Penn 8 s i t e  was cons t ruc t ed  t o  a 
he ight  o f  15.4 f e e t  above IGLD, encompassing about 33 a c r e s  f o r  a r e s i d u a l  
capac i ty  o f  aizproximately 900,000 cubic  yards .  

1 .12 The nea r ly  r ec t angu la r  i s l a n d  d i s p o s a l  s i t e  (Figure 4) i s  l o c a t e d  
i n  Maumee Boy o n  the no r th  s i d e  of t h e  channel immediately lakeward of t h e  
mouth o f  t h e  r i v e r  and ' cove r s  an a rea  of 150 ac res .  I t  i s  bordered on t h e  
south  by t h e  sh ipping  channel and on the o t h e r  t h r e e  (3 )  s i d e s  by t h e  s h a l -  
l o w  waters of t he  inne r  bay. The per imeter  d i k e s  w e r e  o r i g i n a l l y  cons t ruc t ed  
from t h e  sandy c l a y  material  e x i s t i n g  from previous  deepeninq of t h e  navi- 
g a t i o n  channel.  Rais ing and improvement of t he  perimeter d i k e  has  been 
accomplished t h r e e  times t o  inc rease  t h e  capac i ty  of t h e  d i sposa l  s i te .  
The h i k e s  have been armored wi th  riprap to d e t e r  possible e ros ion  from wind 

.and waves. 

1.13 The i s l a n d  f a c i l i t y  is n e a r l y  f i l l e d  and w i l l  b e  used f o r  
d i s p o s a l  by the small hopper dredges u n t i l  t h e  f a c i l i t y  i s  l eve led  to  

.... .~ ~ . . . .... ,. . ... .. . .. .. ... .. . . .. . 
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(..:<:[ t h e  e s t a b l i s h e d  e l e v a t i o n  of 20 f e e t  above t h e  Lake E r i e  datum plane .. .. 
of  560.6 f e e t  IGLD. T o  s tart  t h e  pmpou t  a t  t h e  i s l a n d  f a c i l i t y ,  the 
dredge moors a t  the p i l e  clusters on t h e  channel s i d e  of the  i s l a n d  and 
u t i l i z e s  a 9 f o o t  p i p e l i n e  s e c t i o n  to connect t o  t h e  160 foo t  p i p e l i n e  
t h a t  extends across  the  pumpout barge.  This i s  jo ined  to  t h e  p i p e l i n e  
t h a t  extends i n t o  t h e  d iked  area. When the  superna tan t  water reaches 
the  appropr i a t e  l e v e l ,  it flows over  t h e  w e i r ,  l oca t ed  i n  the  d i k e  near  
t h e  n o r t h e a s t  corner  and i n t o  t h e  rece iv ing  waters  o f  Maunee Bay. 

1 . 1 4  A new confined d i sposa l  s i te is under cons t ruc t ion  and covers  
an area of  242 acres. 
Harbor navigat ion channel and is adjacent  t o  the  e x i s t i n g  Toledo Edison 
d iked  d i s p o s a l  a r e a  and t h e  proposed Toledo-Lucas County Port Authori ty  
d ike  f i l l  a r ea .  This  confined d i s p o s a l  f a c i l i t y  cons t ruc ted  under 
PL 91-611 t o  accomdate a ten-year maintenance dredging program i s  
scheduled f o r  use i n  1976. This project is d iscussed  i n  t h e  F i n a l  
Impact Statement,  "Confined Disposal F a c i l i t y  f o r  Toledo  Harbor, Ohio." 

The previous ly  c l a s s i f i e d  unpol lu ted  materials were disposed 

It i s  loca ted  355 f e e t  southeas t  o f  the Toledo 

1.15 
of i n  open water i n  Lake Erie a t  t h e  w e s t  corner  of an  area 2,600 f e e t  
by 2,600 f e e t  square (155 acres). This  area is  11-1/2 miles from the  
Manhattan Front Range L igh t  on a course heading 62O. 
o f  t h e  area i s  20 feet. Unless t h e  materials improve and EPA r e c l a s s i f i e s  
the area, t h i s  s i t e  w i l l  no longer  be used. 

The minimm depth 

1.16 The Riverside Park, Penn7, and Penn 8 d i s p o s a l  s i tes ,  a l l  
loca ted  on the  nor th  bank about  2 m i l e s  upstream from t h e  mouth of t h e  
Maumee River, have been f i l l e d .  The i s l a n d  f a c i l i t y  is nea r ly  f i l l e d  
and w i l l  b e  used only f o r  t h e  loads f r o m  t h e  smal le r  hopper dredges 
so as t o  a l low s u f f i c i e n t  s e t t l i h g  t ime p r i o r  t o  overflow a t  t h e  weir.  

1.17 Materials to  be Dredged. Annual maintenance dredging of 
Toledo Harbor i s  normally performed by Government-owned and operated hopper 
dredges to remove the  shoa l ing  from t h e  harbor  r i v e r  and inner  and . 
o u t e r  bay channels .  An es t imated  t o t a l  of 1,551,000 cubic yards  is to 
be removed annual ly .  

1.18 Most of t h e  d e p o s i t  on t h e  bottom o f  Maunee Bay is descr ibed  
as s i l t  and c l a y ,  except  f o r  nearshore where w a v e  scour has  exposed a 
harder  glacial till. . Samples from the area i n d i c a t e  the d e p o s i t s  are 
up to  10 feet  th i ck  and are s o f t  and spongy, with o r g a n i c  material close 
to t h e  mouth of t h e  Maumee River.  The sediments,  f o r  t h e  most p a r t ,  a r e  
comprised o f  about  80 percent  s i l t  and c l a y - a n d  20 pe rcen t  sand, w i th  a 
higher  content  of s i l t  and c i a y  i n  the Maumee River and of  sand i n  the  
Maumee Bay Channel. The major p o r t i o n  of t h e  sediments are der ived  
from r i v e r  bank and land  s h e e t  e ros ion  and c a r r i e d  t o  t h e  area by t h e  
Maumee River and d e p s i t e d  a t  l o c a t i o n s  where t h e  c u r r e n t  has  decreased.  
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. ..... .. . . . . . . . .. . ... . .... .. . . ,  . .  Contaminants i n  s o l u t i o n  and suspension can b e  a t t r i b u t e d  to  p a r t l y  
t r e a t e d  domestic and i n d u s t r i a l  wastes: a g r i c u l t u r a l  wastes der ived 
from f e r t i l i z e r s ,  p e s t i c i d e s ,  animal wastes ,  e t C . ;  urban Storm Water 
runoff :  and wastes from small c r a f t  and deep-draf t  v e s s e l s  Ut i l iZ inq  
the waterway and ad jacen t  areas. 

1.19 I n  February 1974, t h e  U.S. Environmental P ro tec t ion  Aqency 
(EPA) c l a s s i f i e d  the  dredge ma te r i a l  taken from the  upstream l i m i t  i n  
the  Maumee River t o  t h e  5 m i l e  buoy i n  t h e  approach c h a n n e l  as po l lu t cd  
and unacceptable f o r  open l ake  d i sposa l .  The remaining po r t ions  o f  t h e  
approach channel were considered unpol luted and s u i t a b l e  for open water 
d i s p o s a l  (Figure 1).  (See correspondence i n  Appendix C.) I n  response 
to t h e  Dra f t  Environmental Statement ,  EPA q u e s t i o n e d , t h i s  procedure 
and s t a t e d  t h e  need t o  sample and eva lua te  t h e  sediments lakeward of 
m i l e  p o i n t  5. 

' lakeward of t h e  4.5 mile  l i m i t .  Based on t h e  d a t a  obta ined  from t h e i r  
surveys of 1973 and 1975, they concluded t h a t  none of t h e  sediments 
lakeward of the  upstream l i m i t  of t h e  p r o j e c t  are s u i t a b l e  f o r  open 
lake d i s p o s a l .  
Toledo naviga t ion  channels  u n t i l  a r e c l a s s i f i c a t i o n  is determined. 

In  September 1975, EPA c o l l e c t e d  nine sediment samples 

The Corps w i l l  conf ine  a l l  materials dredged from t h e  

D. Economics 

1.20 Maintenance ope ra t ions  f o r  t h e  Federa l  Navigation Channels 
a t  Toledo Harbor are i n t e g r a l  t o  t h e  o r i q i n a l  p r o j e c t  au tho r i za t ion .  
Basic Corps p o l i c y  governing the  p rograming  of  ope ra t ion  and main te-  
nance of C i v i l  Works projects provides  t h a t  each waterway and harbor  
p r o j e c t  w i l l  be adequately maintained c o n s i s t e n t  wi th  t h e  reasonable  
needs of  ex i s t ing  comerce and t raff ic  a s  long  a s  t h e  project remains 
economically j u s t i f i e d .  
Engineer j u s t i f i e s  t h e  needs f o r  maintenance funds based o n  the  condi- 
t ions  and u t i l i z a t i o n  of each project. A s  i nd ica t ed  i n  Tables  B, C ,  
and M, t h e  t r a f f i c  and volume of cargo i n  t h e  Toledo Harbor c l e a r l y  
meet t h e  cr i ter ia  f o r  e s s e n t i a l  maintenance work on a pe r iod ic  b a s i s .  

In  h i s  annual budget request t h e  D i s t r i c t  

1 .21  During t h e  f i s c a l  10-year per iod ,  1966-1975, a t o t a l  o f  
about  15,513,070 cubic  yards  of  s i l t ,  c l ay ,  and sand has  been removed 
a t  about  $0.45 per  cubic yard  (Table A ) .  
and d i s p o s a l  per y e a r  w a s  $697,492, ranging from $164,043 i n  1966 t o  
handle  1,005,209 cubic  yards  a t  $0.16 per  cubic ya rd  t o  $1,400,000 i n  
1975 f o r  1,969,081 cubic  y a r s  a t  $0.71 per cubic  yard.  An es t imated  
2,023,000 cubic yards  a r e  t o  be removed during calendar yea r  1976 wi th  
d i s p o s a l  i n to  t h e  new confined d i s p o s a l  f a c i l i t y .  

The average cost for dredqing 

I 

1 . 2 2  A bene f i t - cos t  r a t io  eva lua t ion  w i l l  vary from year  t o  yea r ,  
depending upon t h e  q u a n t i t y  of materials dredged and the  value of products  
shipped. For i n s t a n c e ,  d o l l a r  va lues  f o r  t h e  major commodities shipped 

..... . . . . . . . . . . . . . . . . . .  
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through the  Toledo Harbor i n  1972 and 1973 t o t a l e d  $111,139,530 and 
$131,369,531 r e spec t ive ly .  Nor do these  f i g u r e s  r e l a t e  t h e  value of 
payrolls genera ted  by t h e  harbor  f a c i l i t i e s .  

L b l e  A 

TOLEDO HARBOR DREDGING TOTALS 
(FISCAL YEAR) 

Quanti ty  Total C o s t  
(cubic  yards)  ' $  Cost/Cubic Yard 

1966 
1967 
1968 
1969 
1970 
19 71  
I972 
1973 
15) 74 
1975 

1,005,209 
1,933,919 
2,889,249 
1,587,390 

921,662 
802,745 

1,377,022 
753,884 

1,912,909 
1,969,081 

164,043 
523,252 
828,670 
570,780 
714,269 
34 3,061 
805,095 
631,151 
994,600 

1,400,000 

$0.16 
$0.27 
$0.29 
$0.36 
$0.70 
$0.43 
$0.58 
$0.84 
$0.52 
$0.71 

1.23 The Federa l  C o s t s  of t h e  Navigation Channels i n  Toledo 
H a r b o r  as of 30 June 1975 are as fol lows:  

Ex i s t ing  P r o j e c t  Previous P r o j e c t  

New Work $15,567,147 $1,624,695 
Maintenance . 36,146,594 0 

Total  Cos ts  $51,713,741 $1,624,695 

2 .  ENVIRONMENTAL SETTING WITHOUT THE PROJECT 

A. Area Descr ip t ion  

2.01 Toledo H a r b o r ,  a t  t h e  western end of Lake E r i e ,  i s  l o c a t e d  a t  
t h e  mouth of t h e  Mamee River. The Mamee River, formed by t h e  confluence 
of t h e  S t .  Marys and S t .  Joseph Rivers a t  F o r t  Wayne, Ind iana ,  is 131 m i l e s  
long. I t  d r a i n s  an area of abou t  6,750 square  m i l e s  of bordering lands  i n  
Indiana,  Michigan and Ohio f r0m.a  b a s i n  t h a t  is roughly circular i n  shape 
and g e n e r a l l y  f i a t  i n  r e l i e f ,  and f i n a l l y  empties i n t o  Maunee Bay. 

2.02 The area a d j a c e n t  t o  the  Mamee R i v e r  h a s  been developed to  u t i -  
l i ze  t h e  water resources .  This area comprises t h e  bus iness  s e c t i o n s  of t h e  
c i t y ,  mainly t r a n s p o r t a t i o n .  comerce, and manufacturing. The manufacturing 
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i n t e r e s t s  are  those associated w i t h  automobiles and accessories, g l a s s ,  ex- 
cavating machinery, weighing scales ,  locomotives, e l ec t r i ca l  equipment and 
o i l  ref ining.  Toledo Harbor i s  chief ly  a transshipment p i n t  f o r  shipment 
of coal,  grain,  and pe t ro l em products, and t h e  receipt  of i ron  ore .  Most 
propert ies  along the riverbank a r e  l ined  by bulkheads or riprapped the 
shoreline.  Areas t h a t  have not been protected show evidence of severe 
erosion. 

/ 

2.03 
i n t o  the lake and separating the Bay from Lake Erie: North Cape ( the north- 
e r n  s p i t )  that extends southerly from the Michigan shoreline fo r  four miles, 
and L i t t l e  Cedar Point, a smaller s p i t  i s  on the southeastern c o r n e r  of the 
Bay. Landward of North Cape, the water area is shallow, comprised of bars  
and marshes; landward from L i t t l e  Cedar Point the  area is low-lying and 
generally marshy (Figure 3). 

Mamee Bay owes its physical existence t o  two s p i t s  extending 

2.04  The large i s land  disposal f a c i l i t y  previously described is  lo- 
cated a t  the r i v e r  mouth bordering the northern edqe of the channel. A 
s t r i n g  of i s l e t s  extends outward in to  Mawnee Bay on e i t h e r  side of the 
navigation channel, much l ike  highway markers. 
from the dredging spoi l  of past  years. 
by the high water levels  prevail ing i n  Lake Erie  w i t h  only t h e i r  vegetative 
growth revealing t h e i r  existence. 

These i s l e t s  were formed 
Most of them are  presently topped 

B.  Geology and Topography 

2.05 The Mamee Basin bedrock underlies the Toledo area a t  depths 
up t o  200 f e e t  and i s  mostly composed of limestones and dolomites from the 
Devonian and Si lur ian  periods with the northwestern part of the area com- 
posed of Mississippian and Dewnian shales.  

2.06 The Toledo area was g lac i a t ed  and is characterized by low r e l i e f  
and g l a c i a l  till. The topography is extremely f l a t  with l e s s  t h a n  a foot  
change i n  elevation i n  a square mile and var ies  from undulating plains  to  
h i l l s  of low r e l i e f .  The Mamee Lake plain on which Toledo is located was 
once a v a s t  swamp known a s  the Great Black Swamp. 
t h e  land a f t e r  draining it. 

Early s e t t l e r s  deforested 

' 2.07 Soi l s  i n  the basin a r e  a r t i f i c i a l l y  drained t o  accomnodate farm- 
ing. The s o i l s  a re  moderately f i n e  t o  f ine  i n  texture and formed from pre- 
vious lake sediments and g l ac i a l  till material .  
sloping, these f ine  textured sediments a r e  susceptible to erosion. Certain 
loca l  areas  are  natura l ly  w e l l  drained and composed of sand and gravel. 

Though the land is gently 

I 

2.08 Deposits of la rger  gravel were formed approximately 12,000 yea r s  
Today the as0 when water veloci ty  of the Mamee River w a s  re la t ive ly  f a s t .  - 

r i v e r  veloci ty  is 
Maumee, Bay, which 

slower and sands, s i l ts  and clay a r e  being deposited-in 
is c l a s s i f i ed  a s  a drowned r i v e r  mouth. 
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( 2.09 Maumee Bay is  e s s e n t i a l l y  a wave scoured beach developed by i n -  
undation of  the  s h o r e l i n e  of  southwestern Lake E r i e .  I n  the  e a r l y  s t a g e s  
of inundat ion,  Maunee Bay was eroded by waves t o  more o r  less a uniform 
depth.  A s  inundat ion a m t i n u e d ,  and t h e  Maumee River brought heavy sediment 
loads  downstream, the  bay f l o o r  w a s  covered w i t h  t h e s e  depos i t s .  

2.10 This bas in  area i s  a f l a t l a n d  where a g r i c u l t u r e  is one of t h e  
n a j o r  sources  of  comerce .  Soybeans and corn a r e  t h e  two p r i n c i p a l  crops,  
which leave the soi l  bare  and vulnerable  to  open erosion dur ing  t h e  win ter .  
Consequently, ex tens ive  s h e e t  e ros ion  occurs and t h e  s i l t  t h a t  is washed 
away i s  c a r r i e d  by the  Maumee River i n t o  t h e  Toledo Harbor where it set t les  

. out .  

C. Lake Levels 

2.11 Lake E r i e  i s  a shal low body o f  water and, due to i ts  long a x i s ,  
i s  a f f e c t e d  by s t r o n g  winds and gales r e su l t i ng  i n  t h e  water-level f luc tua -  
t i o n s  of t h e  Maumee Bay River and the  r i v e r  estuary. The wind c a n  cause t h e  
water t o  be high a t  one end, l o w  a t  t h e  o t h e r .  Winds recorded a t  Toledo 
Harbor show t h a t  from May t o  November t h e  southwest wind i s  preva len t .  
There are changes i n  the sp r ing  and f a l l  winds. I n  t h e  sp r ing  months, t h e  
winds occur from the southwest and southeas t  a t  about equal amounts. Winds 
i n  t h e  f a l l  are predominantly from t h e  sou theas t ,  w i t h  a s m a l l  percentage 
from e a s t e r l y  d i r e c t i o n s .  

2.12 F luc tua t ions  i n  lake l e v e l s  i n  the  western bas in ,  inc luding  
Maumee Bay, occur  both annual ly  and ove r  a pe r iod  o f  many years .  The yea r ly  
high l e v e l s  p r e v a i l  dur ing  the  surruner and t h e  lows i n  t h e  win te r ,  r e s u l t i n g  
i n  a total  annual average f l u c t u a t i o n  o f  1.2 f e e t  (18). A change as great 
as 6 f e e t  can  occur due to storm'act ion.  

2.13 I n  t h e  las t  5 yea r s ,  t h e  maximum monthly s t a g e  o f  Lake E r i e  
has  been between 3.03 and 4.91 f e e t  above Low Water Da tum,  whereas t h e  
minimum monthly s t a g e  has  been between 1.91 and 3.17 f e e t  above Low Water 
D a t u m .  From 1860-1974, t h e r e  w a s  a d i f f e r e n c e  of 6.02 f e e t  between t h e  
h ighes t  (573.51) and lowest (567.49) monthly mean (5 ) .  For  1975, t h e  
d i f f e r e n c e  between the  h ighes t  (576.52) and lowest (573.41) monthly mean 
s t ages  w a s  3.11 f e e t .  In  A p r i l  1974, t h e  h ighes t  ins tan taneous  l e v e l  
of  576.53 feet  for Toledo w a s  reached. 

2 -14 I n  a d d i t i o n  to  t h e  annual f l u c t u a t i o n s ,  o s c i l l a t i o n s  (seiche),  
produced by a combination o f  wind and barometr ic  p re s su re  changes accompany- 
i n g  s q u a l l s ,  r e s u l t  i n  changes i n  lake l eve l s  t h a t  l as t  f o r  pe r iods  of  a 
few minutes Uci a few hours .  Strong winds o f  sus t a ined  speed, d u r a t i o n  and 
d i r e c t i o n  d r i v e  the  s u r f a c e  w a t e r  forward and r a i s e  t h e  level on t h e  lee 
shore  and lower it on t h e  weather shore.  Because Lake E r i e  i s  so s h a l l c u ,  
i n s u f f i c i e n t  depth is a v a i l a b l e  to  allow reve r se  c u r r e n t s  to  r e t u r n  the  
upper water to  t h e  i n i t i a l  l o c a t i o n s  causing water t o  pi le  up and increase 
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. ... ,.. . , . . . . . . . . . .. . . . . . . . . . . . . .. .. the  depth a t  one end. The observed wind produced f l u c t u a t i o n s ,  i n  
combination wi th  p r e v a l l i n g  high or low water ,  range between extremes 
of  6-1/2 f e e t  above and 7-1/2 below Low Water Datum. I ce  jams near  
t h e  mouth of t h e  Mamee River have r a i s e d  t h e  water  i n  t h e  r i v e r  as 
high a s  12 f e e t  above Low Water D a t u m .  

2.15 Large water-level rises a t  Toledo are no t  a s  f requent  a s  a t  t h e  
e a s t e r n  end of  t h e  l ake  because southwest winds predominate over  nor theas t  
winds. The frequency of occurrence f o r  var ious  water  l e v e l  rises above - 
mean l ake  level  due to any cause has  been presented  by the  U.S.  Lake Survey. 
This  data i n d i c a t e s  t h a t  f o r  f requencies  of less than  50 months, water  l e v e l  
rises i n c r e a s e  r a p i d l y  to  about 4.2 f e e t .  For f requencies  g r e a t e r  t h a n  
100 months, t h e  water l e v e l  rises are e s s e n t i a l l y  the same or about 4.6 
f e e t .  Th i s  would i n d i c a t e  t h a t  a wind t i d e  i n  excess  of 4.6 t o  4.9 f e e t  
would b e  a n  except iona l  event .  

D.  Curren ts  

2.16 The primary gene ra t ing  f o r c e s  t h a t  produce t h e  cur ren ts  i n  
Toledo Harbor are shor t -per iod  water- level  o s c i l l a t i o n s  (wind t i d e s ,  surqes  
and s e i c h e s )  and d ischarge  from the  Maumee River.  
c u r r e n t  meters and by drogues show the cu r ren t s  t o  b e  similar to tidal 
cu r ren t s ,  i . e . ,  the d i r e c t i o n  of  t h e  flow p e r i o d i c a l l y  r eve r ses  and t h e  
speed is c y c l i c .  Within the  shipping channel outgoing c u r r e n t s  of  0 t o  
1.48 f e e t  per second ( f t / s ec )  have been measured. When the r i v e r  discharge 
i s  moderate ( abou t  7,062 cubic f e e t  per second ( c f s ) )  t h e  mean v e l o c i t y  a t  
the mouth of the Mamee River is i n  t h e  . 3  t o  .49 f t / s e c  range. However, 
when t h e  d ischarge  is low (less than 353 c f s )  t h e  c u r r e n t  i s  aimless. The 
Maunee River  has  an average flow of 8,400 c f s .  

Measurements o f  flow by 

2.17 Currents  also vary wi th  depth.  I t  has  been noted t h a t  su r f ace  
cu r ren t s  on the  Mamee River may be reversed  from deeper cu r ren t s .  The 
same s i t u a t i o n  may b e  expected i n  the  Bay b u t  t o  a lesser ex ten t .  
the  r e v e r s a l s  i n  the  r i v e r  are d i r e c t l y  r e l a t e d  to  t h e  d ischarge  of the  
Maumee River.  The turbulence accompanied by these  f l u c t u a t i o n s  p i cks  up 
and r e d i s t r i b u t e s  t h e  f i n e  sediment.  Water l e v e l s  i n  t h e  lower Maumee River 
( t o  about  r i v e r  m i l e  8) are inf luenced by t h e  water- level  f l u c t u a t i o n s  oc- 
cu r r ing  i n  t h e  western b a s i n  of Lake E r i e  and Maumee Bay. 

Bas i ca l ly ,  

E. Populat ion 

. ..... . . ~ .  , . . . . . . . . .~ . ~ ...... 

2.18 A t o t a l  popula t ion  of t h e  three-county Toledo Standard Metropoli- 
t a n  S t a t i s t i c a l  Area in 1970 w a s  692,571, with  55.4% or 384,015 people i n  
the  Cit'y o f  Toledo. Populat ion f o r e c a s t s  p r e d i c t  increased  growth i n  t h e  
northwest and southwest a r e a s ,  a loss i n  o l d e r  areas, and slower qrowth i n  
t h e  south  and sou theas t ,  inc ludinq  t h e  C i ty  of  Oregon. 
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F 
F. Commerce 

2.19 I n  t h c  Great Lakes, Toledo Harbor handles  t h e  t h i r d  l a r g e s t  amount 
of tonnage wi th  a t o t a l  of 21,556,519 tons  c a r r i e d  i n  1974 (10).  As can be  
observed from Table 8 ,  t h e  anhual c o m r c e  for Toledo Harbor has  had an a l -  
most unbroken d e c l i n e  since 1965. Toledo is still one of t h e  major land  
t r a n s p o r t a t i o n  c e n t e r s  i n  t h e  United S t a t e s  and an  important  t ransshipment  
p o i n t .  
s e rved  by 11 r a i l  l i n e s .  Many of these  r a i l r o a d s  connect d i r e c t l y  with 
coal mines i n  Kentucky, W e s t  V i rg in i a  and southern  Ohio. Loading docks a t  
t h e  mouth of t h e  Mamee River transfer coa l  from rail cars to cargo vessels. 
The Toledo-Lucas County Port Author i ty  owns and operates a l a r g e  coal t rans-  
sh ipnen t  dock as w e l l  as o t h e r  large gene ra l  cargo  and g r a i n  sh ipp ing  f ac i -  
l i t ies.  
t r a f f i c  by d r a f t  dur ing  1974. 

I t  i s  recognized as the  t h i r d  l a r g e s t  r a i l  cen te r  i n  t h e  count ry ,  

T a b l e  B l r  i n d i c a t e s  t h e  relative i n t e n s i t y  o f  commercial vessel 

Year 

1965 

1966 

196 7 

1960 

1969 

- 

TABLE B 

(10) COMPARATIVE STATEMENT OF TRAFFIC 

Tons - Year - Tons - 
45,016,077 1970 . 31,932,493 

43,932,128 1971 27,310,667 

38,830,236 1972 25,248,550 

34,639,837 1973 24,921,753 

31,117,975 1974 21,556,519 

Tab le  B1 

1974 Vessel Traffic by DRAFT SIZE 

DRAFT 
REQUIREMENT 

RANGE 

28-26 
26-24 

I 24-22 
22-20 
20-18 
18-16 

VESSEL 
TRIPS 

146 
228 
201 
982 
682 
519 

10 

COMMERCE 
TONS 

1,645,910 
3,294,017 
2,150,149 
8,805,029 
3,368,262 
1,776,800 

.. ... . .. , . .  
I .:.. . .  
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2.20 Table C is a breakdown of t h e  commerce through the  harbor  dur ing  
The major connnodities handled i n  o r d e r  of volume a r e  

i.:. 
... ... 

t he  las t  e i g h t  yea r s .  
as follows: c o a l ,  i r o n  o r e ,  and grain wi th  i n t e r m i t t e n t  f l u c t u a t i o n s  i n  
g e n e r a l c a r g o ,  petroleum products  and miscel laneous bulk  commodities. The 
f i g u r e s  i n d i c a t e  d e c l i n i n g  tonnages which a r e  the r e s u l t  o f  d ive r s ion  of 
bu lk  m i n e r a l  c o m d i t i e s ,  mainly coal, to o t h e r  modes of t r a n s p o r t  as w e l l  
as s t r i k e s  which have l i m i t e d  t h e  port's cargo handl ing c a p a b i l i t i e s .  1 

TABLE C ! 
~ 

(10) 
I 

TOLEDO HARBOR COMMERCE, 1967-1974 

( i n  s h o r t  tons) 

General Petroleum Miscellaneous 
Year Coal I r o n  Ore Grain Cargo Products  Bulk Tota l  

1967 29,607,245 5,017,826 1,642,140 793,943 1,171,829 597,253 38,830,236 

1968 23,907,013 5,672,792 2,513,057 771,938 1,056,972 738,065 34,659,837 

1969 20,683,141 5,602,108 2,292,186 717,979 939,351 883,210 31,117,975 

1970 21,779,936 6,006,182 1,889,943 651,110 793,312 812,010 3 1,932,493 

1971 17,200,861 5,041,617 2,557,229 884,639 798,721 827,600 27,310,667- 

1972 14,997,657 5,403,509 2,671,529 801,174 769,080 605,601 . 25,248,550 

1973 14,514,434 6,477,401 1,555,746 1,003,079 671,058 700,035 24,921., 753 

1974 12,806,616 5,456,659 1,478,653 141,779 820,135 852,677 21,556,519 

G. Water Qua l i ty  

2 .21  Water q u a l i t y  problems a r e  p r i n c i p a l l y  r e l a t e d  t o  o rgan ic  or 
oxygen-consuming wastes c r e a t e d  by m u n i c i p a l i t i e s ,  i n d u s t r i e s  and ag r i cu l -  
tural  sources. Sediments, evolving f r o m  e ros ion ,  c o n t r i b u t e  n u t r i e n t s  from 
f e r t i l i z e r s  and p e s t i c i d e s  to t h e  degradat ion process .  Degraded water 
q u a l i t y  restricts t h e  water u t i l i z a t i o n  f o r  water supply,  f i s h i n g  and body 
con tac t  r e c r e a t i o n  and d iscourages  developnent o f  t h e  ad jacen t  areas, espe- 
c i a l l y  for recreational purposes.  

I 

2.22 S p e c i f i c  water q u a l i t y  problems a r e  i d e n t i f i e d  as high b a c t e r i a  
counts ,  l o w  d i s so lved  oxygen levels ,  thermal loadings ,  high t u r b i d i t y ,  
n u t r i e n t  (n i t rogen  and phosphorus) concen t r a t ions  a t  l e v e l s  t h a t  stimulate 
a l g a e  growth and development, and s i g n i f i c a n t  concent ra t ions  of p e s t i c i d e s  
and toxic metals. 

. 

. .. . .. . . . . . . . 
. . . . . . . . . .... 
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2 . 2 3  Erosion and sedimentation inc rease  t h e  water q u a l i t y  problem. 
Because of t h e  i n s u f f i c i e n t  amount of organic  ma t t e r  r e tu rned  t o  t h e  s o i l  
from c rop  r o t a t i o n ,  the  s o i l  does no t  r e t a i n  t h e  water a s  r e a d i l y .  Conse- 
quent ly ,  t he re  i s  excess ive  su r face  runoff t h a t  t r a n s p o r t s  l oads  of  sus- 
pended sediments t o  t h e  r i v e r  and, d w  t o  t h e  na tu re  of  t h e  f i n e ,  c l a y  
s o i l s ,  remains i n  suspension f o r  long pe r iods  of time. An average Of about 
1 . 2  m i l l i o n  tons ,  or 25 per c e n t ,  of sediment t o  Lake E r i e  i s  con t r ibu ted  
from t h e  Maumee River.  

2.24 The Water Qual i ty  Standards,  as adopted by t h e  Environmental 
Pro tec t ion .kgency  of  the S t a t e  of Ohio, became e f f e c t i v e  January 8 ,  1975, 
and have been accepted by the U .S . Environmental P ro tec t ion  Agency. These 
s tandards  are app l i cab le  for t h e  waters of Maumee River and t h e  Bay (Figure 
5) and are i l l u s t r a t e d  i n  Appendix A. Equal ly  impor tan t  are t h e  State of 
Ohio Standards f o r  Aquatic L i f e  (Warm Water Fishery)  a s  found i n  Appendix 
B .  

2.25 A survey was conducted i n  1967 by U . S .  Lake Survey i n  the Maumee 
River and a t  the  open bay d i sposa l  s i te  during t h e  dredging ope ra t ions .  
Then i n  1973 U.S. EPA conducted a survey a t ' t h e  mouth o f  the Maumee River. 
Resul t s  of  t hese  surveys are t abu la t ed  i n  Table D .  
t i o n  of  a continuous problem of enrichment by n u t r i e n t s ,  d e f i c i e n c i e s  i n  
d i s so lved  oxygen, and high b a c t e r i a  counts .  

This  gives an indica-  

2.26 Another waste q u a l i t y  problem o f  the  lower Maunee River is thermal 
loadings  by i n d u s t r i a l  cool ing water. Temperature p r o f i l e s  cons t ruc ted  from 
da ta  suppl ied  by the  Toledo Div is ion  of Water Reclamation, and extending from 
Buoy 37 (2.7 miles out  i n  t h e  Bay) upstream f o r  a d i s t ance  of s i x  miles,  s h o w  
summer thermal loadings  increased  as much as 5 Fahrenhei t  degrees  or g r e a t e r  
above ambient temperatures over  a s  i u c h  as two miles o f  t h e  r i v e r .  The i m -  
p a c t  of thermal loading is inf luenced  by r i v e r  flow wi th  lower flows exper- 
ienc ing  g r e a t e r  temperature rises. 

2.27 Thermal loading of  t h e  Maumee River q ives  a corresponding de- 
crease of d i s so lved  oxygen ( D O ) .  W p r o f i l e s  a long t h e  lower Maumee show a 
pronounced sag  i n  DO concent ra t ions  corresponding t o  t h e  thermal loadings.  
Lowest values a r e  reached near the r i v e r  mouth and then  recover  a long t h e  
sh ipping  channel.  Maximum recovery,  i n  some cases, does no t  t ake  p l ace  till 
beyond Buoy 37. Upstream summer DO concent ra t ions  are o f t en  below t h e  s ta te  
s t anda rd  of  3.0 m q / l  presen t ing  a b a r r i e r  t o  t h e  migrat ion o f  ' f i s h .  

2 .28  During 1973, t h e  Center f o r  Lake E r i e  Area Research (CLEAR) a t  
Ohio S t a t e  Universi ty  was cont rac ted  by U.S. EPA t o  conduct a comprehensive 
monitoring progfiarn of b i o l o g i c a i  and water q u a l i t y  parameters i n  Lake Erie. 
This is a three-year  s tudy and of  t h e  n ine  cruises conducted i n  1973, two 
i n v e s t i g a t e d  one s t a t i o n  i n  western Lake E r i e  i n  Maumee Bay j u s t  nor th  of 
t h e  naviga t ion  channel. I t  is theor ized  t h e  l i m i t e d  d a t a  obta ined  for 

.... 
! ' .  
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TABLE D 

(15) WATER QUALITY I N  THE MAUMEE BAY AREA . 

Ohio 

Mouth (CM) River 
Maumee River EPA 

Parameter Maumee River Rai l road  Dock) open Bay Standards 

PH 
Mean 

Dissolved Oxygen 
Mean 

Dissolved Oxygen 
( %  saturation) 

Dissolved S o l i d s  
Mean 

Suspended S o l i d s  

Turb id i ty  (JTU) 
Mean 

Coliform Group 
(COuntS/100 m l )  

Feca l  C o l i f o r m  

Mean 
(Counts/100 m l )  

Nitrate Nitrogen 
Mean 

Phosphate 
Mean 

Chloride 
Mean 

2 .Conductance 
(umhos/cm ) 

7.38-8.09 

2.20-5.26 

69-40% 

311-553 

11.8-547.4 

-- 

4 6  
10 -10 

2 5  lo -10 

3-39 

0-5 

42-44 

€40-740 

7.20-8.50 
7.71 

1.6-12.6 
7.5 

-- 
242-823 
427 

-- 
7 .O-175.0 
60.3 

-- 

10-6500 
i i a o  

.9-8.2 
4.6 

.25-.06 

.42 

15-64 
31.3 

-- 

7.84-8.39 6.0-9-0 

9.27-14.32 >4.0 
B5.0 

51% 

159-282 

36-62 

..- 

2 5  
10 -10 

-- 

6-15 

0.2-1.5 

12-25 

4 80-600 

-- 
<750 
500 

<400/100 m l  -- 

1 Note: Values are  i n  mg/l unless otherwise noted.  

U.S. EPA Data 

(a) - va lue  is phosphorus 
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western Lake Erie is r e p r e s e n t a t i v e  of t h e  wa te r s  i n  Mamee Bay. 
western bas in  n u t r i e n t - r i c h  water appears to have o r i g i n a t e d  from t h e  
Maumee, Rais in  and D e t r o i t  Rivers and e x h i b i t s  a zone o f  high concent ra t ions  
of t o t a l  phosphorus a t  all dep ths  that is uniformly v e r t i c a l l y  d i s t r i b u t e d .  
To ta l  inorganic  n i t rogen  inc reases  i n  concent ra t ion  w i t h  depth.  I n  t h e  f a l l  
af ter  turnover ,  concentrations were r e l a t i v e l y  uniform from top to  bottom. 
Figure 6 no tes  t h e  sampling s t a t i o n  and Table E lists t h e  d a t a .  

In  t h e  

TABLE E 

NUTRIENT CONCENTRATIONS I N  1973 LAKE ERIE WATER SAMPLES 
(August and October) 

Total Phosphorus Total Inorganic  
(PPB) Nitrogen (PPB) 

7 
Depth Cruise  Cruise  

- - - - 5 7 zone Fee t  5 -- S t a t i o n  

70 
S 3.3 34.9 101.2 27 116 
LE 13 .1  72.7 106 405 
B 19.7 50.3 72.6 129 

S - Sur face ,  - 3.3 f e e t  below 
LE - Lower Epilimnion 
B - B o t t o m  - 3.3 feet  above 

2.29 Bet ter  municipal and i n d u s t r i a l  waste t rea tment  procedures ,  and 
improved a g r i c u l t u r a l  management should u l t i m a t e l y  c r e a t e  improved water 
q u a l i t y .  

H. Sediment 

2.30 River  bank and land  s h e e t  erosion are the  major sources  of t h e  
bottom sediments i n  the  Mamee River and Bay. According to  t h e  Federal  
Water P o l l u t i o n  Control  M m i n i s t r a t i o n  (FWPCA), now EPA, t h e  Mamee River 
averages 2,212,000 tons p e r  y e a r  of total  s o l i d s ,  of which some 1.2 m i l l i o n  
tons i s  c a r r i e d  i n t o  Mamee Bay. The l o w  water  t ransparency i s  a t t r i b u t e d  
to  t h e  sediments be ing  f ine-gra ined  s i l t  and c l ay .  
particular, have a marked a f f i n i t y  for i o n i c  absorption. Thus t hese  
sediments  r e a d i l y  accept c e r t a i n  forms of p o l l u t a n t s .  Sources of t h i s  
p o l l u t i o n  are , a g r i c u l t u r a l  runoff, t h e  Bay V i e w  Sewage Treatment P lan t ,  
and overflow from t h e  Toledo combined sewers. The lonq-term p o l l u t i o n  
from a g r i c u l t u r a l  runoff i s  r e f l e c t e d  i n  t h e  high l e v e l s  of v o l a t i l e  
s o l i d s ,  armnonim n i t rogen ,  and to ta l  phosphorus. I t  i s  i n t e r e s t i n g  t o  
note  t h a t  Mamee Bay i s  r e l a t i v e l y  free of mercury p o l l u t i o n  (21). 

Clay minera ls ,  i n  

14 
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2.31 I n  1967, the harbor was sampled (Fiqure 6) and analyzed by 
the Great Lakes Research Center, U.S. Lake Survey, for bottom sediments, 
biological  data  and water samples. 
i s t i c s  of the dredged material  i n  the Mamee River ( 1 4 ) .  
i n  the  Mamee River were high i n  organic mater ia l ,  a s  indicated by an 
average v o l a t i l e  so l id s  content near 8 percent. 

Table F i s  a summary of the character- 
The sediments 

TABLE F 

(14) 1967 MAUMEE RIVER DREDGED SEDIMENT CHARACTERISTICS 

NO. of 
Mean EPA Cr i te r ia  Parameter Samples Range - 

% Volat i le  Solids 27  5.8-10.5 8.3 6 .O 

% Total Solids 27 36.5-71.0 45.2 - 
O i l  and Grease (mg/kg) 2 7  500-4.100 1,480 1,500 

58 540-2,220 1,500 - 
67 6.6-7.1 6.8 - 

BOD (mg/kg) 

PH 

Eh (vol ts)  67 -0.11-0.0 -0.09 - 

Se t t l eab i l i t y  ( 8  1st hour) 26 0.0-43.0 7.7 - 
Se t t l eab i l i t y  (h r s  f o r  90%) 26 20.0-59.0 41.5 - 

2.32 During the 1970 mercury study (231, one sample was col lected i n  

Toxic metals can be made avail-  
the Mamee River and one i n  the navigation channel (Figure 6). Both samples 
were analyzed for heavy metals (Table G ) .  
able  t o  the overlying water due t o  physical, chemical or biological  processes. 
Metals have been known t o  re-enter the  overlying water through wave action, 
vel.ocity f luctuat ions and o ther  water turbulences. Should pH, tenperature 
and other metal concentrations be a t  the proper levels ,  these metals can 

. b e  resolubi l ized.  Further information is needed t o  determine i f  t h e  metals 
would be introduced i n t o  t h e  food chain and a f f e c t  the aquatic organisms. 
The metal concentrations a re  higher than the natural  environment and can be 
a t t r fbu ted  to the indus t r i a l  and commercial discharge i n t o  the lower Mamee 
River f o r  a long period of t i m e .  

.. .... 
~~ ... . 
. . . . . . . ... 
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TABLE G 

(23) 1970 TOLEDO HARBOR HEAVY METALS 

(mg/kg Dry Weight) 

Maumee River Naviaation Channel 

Cadmium (Cd) < 30 <30 

Chromium ( C r )  

Copper (Cu)  

I r o n  (Fe) 

100 

79 

35,600 

24 

27 

17,800 

Lead (Pb) 140 34 

Magnesium (Mq) 12,600 15,000 

Manganese (Mn) 

Mercury (Hq) 

Nickel ( N i )  

Zinc (Zn)  

590 410 

(1.0 < 1.0 

50 40 

3 30 36 

2.33 I n  1973, EPA conducted a one-day survey of t e n  s t a t ions  i n  t h e  
Maumee River and lakeward about  f i v e  m i l e s  i n  t h e  Maumee Bay navigat ion 
channel  a s  l oca t ed  on Figure  6. Bottom sediment samples were c o l l e c t e d  and 
analyzed for chemical and ben th ic  parameters ( T a b l e  HI. All of t h e  -bottom 
sediments contained concen t r a t ions  of COD (Chemical Oxygen Demand), Total  
Kjeldahl  Nitrogen,  pe r  c e n t  Volat i le  S o l i d s  and Zinc t h a t  were above t h e  
EPA suggested c r i te r ia .  

2.34 Due t o  t h e  U. S. Environmental P ro tec t ion  Agency's d e s i r e  t o  
re -eva lua te  those p o r t i o n s  of t h e  outer harbor prev ious ly  c l a s s i f i e d  as 
unpol luted,  a coord ina ted  survey with the  Corps and t h e  U. S .  EPA was 
conducted i n  September 1975. 
K and the  saypl inq  s ta t ions loca ted  on Figures  6 and 7. 
t h e  1973 and 1975 surveys were eva lua ted  by t h e  U. 5. EPA with  t h e  
conclusion t h a t  none of t h e  sediments lakeward of t h e  upstream l i m i t  
o f  t h e  f e d e r a l  p r o j e c t  a r e  s u i t a b l e  f o r  open lake d i s p o s a l .  The Corps 
w i l l  con f ine  a l l  material dredged from t h i s  project u n t i l  o therwise d i r e c t e d .  

The r e s u l t s  are t abu la t ed  on Table I and 
The d a t a  from 
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TABU H 

1973 TOLEDO IlARROR DOTTOM .SEDIMENTS* 

(mg/kq Dry W t )  

8 
S t a t i o n  Volati le T o t a l  Tota l  O i l  6 . 
Number S o l i d s  COD K j e l - N  Phos.  Grease A r s e n i c  Lead Z i n c  Mercury I r o n  Cadmium Chromium Copper N i c k e l  - -- - -- 
E2-1 
El-2 
El-3 
E l - 1  
Mp 1.23 
MP 2.32 
MP 3.56 
MP 4.56 
MP 5.49 
MP 6.80 

10.1 
11.4 
10.4 
10.7 
11.0 
12 .2  
10.1 

9.5 
1 0 . 3  
10.0 

75,591 2.G14 
8 3 , 2 8 1  3 ,090  
74,509 3.3’34 
79,236 3 ,367  
03,154 3 ,925  
74,066 2,809 
49,294 1 , 8 2 9  
62 ,968  2 , 3 4 1  
72,499 2,654 
74,518 2,794 

1 ,162  634 
900 1 , 0 4 0  

1 , l G O  814 
GI39 1 , 4 0 5  

1,661 5,227 
740 1 , 2 2 3  

1 , 0 3 3  1,156 
948 3,602 

1.2G1 4,106 
644 919 

EPA 
Sugges t ed  
Cr i te r ia  G.0 50,000 1,000 t1A 1 , 5 0 0  

EPA (Michigan-Ohio D i s t r i c t  O f f i c e )  

NA - Not Available 

5.5G 
0.90 
6.36 
5.80 
5.66 
8.90 
0.29 
7.9G 

10 .12  
7.49 

1IA 

58 
60 
5 3  
16 
75 
6 3  
4 3  
59 
16 
34 

50 

121 
L O 9  
112 
117 
194 
155 
80 
82 

105 
86 

50 

0.44 
0.30 
0.52 
0.30 
0.50 
0.23 
0.33 
0.25 
0.45 
0.26 

12,320 
14,260 
15 ,170  
12,9UO 
15,510 
1 8 , 3 8 0  

9 ,200  
9 ,710  

11 ,390  
9 ,360  

G 
G 
6 
7 
9 
8 
7 
7 
8 
8 

64  3 3  49 
68 22 38 
54 2G 39 
74 25 34 

1 2 5  47 36 
77 36 50 
4 0  24 27 
4 6  2G 24 
50 20 26 
53 22 25 

1 NA NA NA NA NA 



PARAMETER 

To ta l  Solids % 
Volatile S o l i d s  0 
Chem. b y .  Demand 
T. K j e l ,  Nitrogen 
O i l - G r e a s e  
Mercury 
Lead 

m Zinc P 

T. Phosphorous 
, A m n i a  Nitrogen 
Manganese 
Nickel 
A r s e n i c  
Bar ium 
Cadmium 
Chromium 
Magnesium 
Copper 
I ron  

'EFA D a t a  

TABLE I 

1975 TOLEDO HIARDOR BOTTOM SLDIMCIPPS' 

(mg/kq Dry W t l  

TL75-1 

41.4 
5.99 
87,000 
3,500 
1,600 

< 0.1 
18' 
1 4 8  

1,200 
340 
510 
46 
1 4  
C40 
2.2 
53 
14,900 
33 
25,000 

TL75-2 

36.9 
G . G 1  
100,000 
3,900 
1,000 

r 0 . 1  
1 7  
160 

1,100 
3 90 
570 
52 
1 2  

K40  
1.9 
64 
12,600 
39 
27,000 

TL75-3 

39.0 
6.60 

4,000 
800 
<0.1 
44 
202 

120,000 

1,500 
4 2 0  
GI0 
54 
10 

('40 
2.2 
67 

48  
12,000 

28,000 

TL75-4 

34.6 
6.62 
05,000 
3,500 
1,200 
0.1 
39 
170 

92 0 
290 
570 
49 
11 

K 40 
1.4 
72 
13,000 
46 
26,000 

TL75-5 

45.4 
2.33 
22,000 
400 
000 

7 0.1 
16 
152 

610 
51 
4 00 
45 
7 

c . 4  0 
1.0 
63 

123 
17,000 

14, aoo 

TL75-6 

33.6 
9.09 
85,000 
3,300 
1,400 
0.1 
62 
234 

1,100 
340 
G10 
68 
11 

< 40 
3.6 
120 
13,900 
65 
29,000 

TL75-7 

39.4 
7.12 
90,000 
3,000 
1,000 
0.2 
64 
240 

1,300 
380 
630 
72 
9 

< 40 
3.6 
95 
13,000 
69 
30,000 

TL7 5 -I7 

76.6 
2.46 

3c, ooo 

500 
2 90 

< 0.1 
< 5  

40 

34 0 
30 
270 
28 
7 

<l 
43 
11,100 
34 
0,700 

7 4  0 

TL75-'3 

46.5 

96,000 
2,900 
800 
0.4 
62 
208 

4 .m 

1,300 
4 00 
420 
50 
8 

~4 0 
3.0 
94 
14,900 
51 
22,000 

. . .  , . . .  . . . .  .. 



I .  Aquatic L i f e  

2.35 The b a c t e r i a l  community p re sen t  i n  t h e  water of t h e  Toledo Harbor 
Channels inc ludes  l e v e l s  of  co l i forms  tha t  are  unsu i t ab le  f o r  body con tac t .  
This  sugges ts  t h e  presence of e n t e r i c  pathogens, which r ep resen t s  a poten- 
t i a l  h e a l t h  hazard. 

2.36 The types  of  primary producers i n  Maumee Bay are app.arently 
l imi t ed  by the t u r b i d i t y  which restricts l i g h t  pene t ra t ion  and by the  m o u n t  
of a v a i l a b l e  s u b s t r a t e  on which to develop. 

2.37 The g r e a t e r  portion of  t h e  bottom is very s o f t ,  uns tab le  and 
s i l t  covered. 
r e n t  action, gene ra l ly  l i m i t  t h e  propagation of a t tached  a l g a l  and macro- 
phyte forms. This  l i m i t a t i o n  excludes a mjor nuisance f i lamentous form, 
Cladophora. A phytoplankton dominated community evolves.  The r e s u l t a n t  
community c o n s i s t s  mainly of f l o a t i n g  types ,  t h e  major i ty  being blue-qreen 
and green a l g a e  with a f e w  desmids and diatoms. 

S h i f t i n g  uns t ab le  bottom sediments, caused by wave and c u -  

2.311 Benthos data obta ined  from t h e  1967 Lake Survey Study (15) and 
the 1Y73 and 1975 EPA s t u d i e s  conducted i n  t h e  Maumee Bay Area (Figure 7)  
appear to  i n d i c a t e  water q u a l i t y  degradat ion i n  t h e  s tudy zone. Benthos 
(Tables J and K) shows a dominance of o l igochae tes .  Garton ( 2 7 )  descr ibed '  
a procedure using the  number of ol igochae tes  to to ta l  numbers of indiviciuais 
(O/I = N) per  sample t o  ob ta in  a water q u a l i t y  index from 0 t o  1. 
r a t i o s  i n d i c a t e  a d i s tu rbed  aqua t i c  system. 

High 

2.39 The presence of o l igochae te s  h e s  no t  necessa r i ly  i n d i c a t e  pol- 
l u t i o n  (certain spec ie s  of o l igochae te s  a r e  i n t o l e r a n t  t o  water q u a l i t y  de- 
gradat ion1 . However, the  absence of o t h e r  i n t o l e r a n t  macroinvertebrates  
does i n d i c a t e  an environmental problem. River samples from 1967 and 1973 
had a numerical index of -98 o r  g r e a t e r  t h e  major i ty  of times 20/21 (Table 
J) . 

2.40 I n  o rgan i5a l ly  enr iched  areas, concent ra t ions  of  o l iqochae tes  
a s  high 9 s  400,00O/m 
23,33l/m (Table J). Though these  va lues  are not  excessive,  the  almost 
t o t a l  ahsence of o t h e r  orqanisms i n d i c a t e s  a misbalanced aqua t i c  system. 
Many f a c t o r s  may be inf luenc ing  water q u a l i t y  i n  t h e  r i v e r .  I n d u s t r i a l  

. and municipal d i scharge ,  farm runoff and qenera l  land use a f f e c t  waters  
i n  the  drainaqe bas in .  The macroinvertebrate  populat ions i d e n t i f i e 6  a t  
t h e  fou r  loca t ions  sampled i n  1975 (Table K) were dominated by t h e  
p o l l p t i o n  t o l e r a n t  Oligochaeta Limnodrilus sp. 
p r e s e n t  were e i t h e r  p o l l u t i o n  t o l e r a n t  o r  f a c u l t a t i v e .  

have been repor ted  (28 ) .  Maximum r iver  va lues  were 

The o the r  Species 

2.41 Water q u a l i t y  i n  t h e  bay appears  s l i g h t l y  b e t t e r  than t h e  r i v e r .  
. Nunbers of o l igochae te s  have dropped, probably t h e  r e s u l t  of d i l u t i o n  of 

contaminants,  a decrease i n  organic  matter and t h e  r e s u l t a n t  decrease i n  
b a c t e r i a  which are a food supply f o r  o l igochae tes .  

.... . .  ~ ~ ~ . .  . . .  . . ~. ...... 
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TABLE J 

BENTHIC COMPOSITION OF MAUMEE RIVER AND BAY DURING 1967 (15) and 1973 *' 
S t a t i o n s :  River O1 igocbe taa  Diptera Gastropoda l l i rudinae Other 01 iqochae tes  

Ear ly  Late  t a r l y  L a t e  Ear ly  Late Ear ly  Late Ear ly  Late  
Date : F a l l  r a l l  F a l l  F a l l  F a l l  F a l l  F a l l  F a l l  F a l l  F a l l  T o t a l  Ind iv idua l s  

- 

N 
0 

1967 No. 1 
N o .  2 
No .  3 
No. 4 
No. 5 

NO. 6 
NO. 7 
No. 8 

1973 

MP 6.00 
MP 5.49 
MP 4.56 
MP 3.56 
MP 2.32 
MP 1.32 

200 175 
175 275 
500 350 
325 400 
500 500; 

1625 
50 50 - 50 

3 75 50 

Spr inq  

8,294 
13,428 
15,558 
23,338 

6,950 
12,713 

25 
25 

Spring 

29 
57 

51 
29 
57 

1 .o 1.0  
1 .0  1 .o 
1.0 1 .0  
1 .o 1.0 

1.0 1 .o 
1 .o 1.0 
- .66 
.98 1.0 

.99 

.99 

.99 

.99 

.99 

1 .o 

/. 
, . .  . 

. .  

.- 
. . . .  . , .  . . .  . . .  . .  . .  



~. . . , .  : . .  , 
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TABLE J (Cont.) - 
S t a r i o n s :  Lake Oligochaetaa Diptera Castropoda Hirudinae O t h e r  Oliqochae tes 

Date : Nov Dec HOV D e c  NOV Dec tlov Dec NOV Dec T o t a l  I n d i v i d u a l s  

1967 No. 1 150 275 50 50 ' 25 
N o .  2 125 50 75 
NO. 3 100 50: 250: 25: 25: . 

No. 4 225 
N o .  5 100 
No. 6 150 
NO. 7 50 
N o .  8 150 
No. 9 375 
N o .  10 

No. 16 500 
No. 17  
No. 18 

NO. 12 - 

1973 Spring 

E l  -1 6,978 
El-3 11,040 
E l  -2 11,926 
E2-1  12,613 

2,631 (22) 
1973 

Open Water 

*No Sample 

1075 
300 
300' 
4 75 

325 

900 

* 

150 
600 

75 
50 

175 
175 

150 
125 

- 

Spring 

1 1 4  
2,130 
3,589 

577 

- 

. .  

150 125 
50 225 

250 250 
50 25 

125 
375 150 

50 
725 - 

75 
100 

50 

Spring 

14 
1 4  

89 

100 25 
25 

25;o; 
100 

25 
2 50 
100 

75 

200 25 

200 75 

25 
50 

s p r i n e  

14  
386 

1 4  

3 

.G  

.45 

.33 

.45 

.40  

. 4 3  

.40 

.32 

.6R 

.17  

. 0 3  
25 .4G 

.92 

1 .o 
.99 
.'8 2 
-78 

2 .80 

.6 

.tl 

.8 

.34 

.16 

.36 

a. - A l l  va lues  expressed as numbers/mL except  rate of Oligochaetes/Total  Ind iv idua l s .  
- - No l i f e  benthos.  
** - EPA unpublished data except  Open Water (22) 



- 
TAXA 

DIPTERA 
Chironomus sp. 
Procladius sp. 

OLIGOCHAETA 
L i m n o d r i l u s  sp. 

N 
N PELECYPCDA 

GASTROPODA 
Anmicola sp. 

T b t a l  No. of organisms 
T o t a l  No. of tam 

*EPA D a t a  

TABLE K 

1 9 7 5  TOLEW HARBOR MACROIEIVCRTEBRATES* 
I 

NUMBER OF ORGANISMS FOR EACH TAXA 

TI.75-1 

2 

187 

1 
1 

1 

192 
5 

TL75-3 TL75-5 TL75-7 

78 3 3 
2 

136 106 , 218 

1 
5 

2 2 0  
4 

111 
3 

2 2 1  
2 

:3 . .  . .  ,. . . : . 
: : : , : .  . .  



J. Waterfowl 

2.42 The Elaumce Day and River i s  a n  important l i n k  i n  t h e  migrat ion 
c o r r i d o r  from Hudson Bay to the Gulf Coast a rea .  Each sp r ing  and f a l l ,  
migrat ing ducks and geese u t i l i z e  t h e  v i c i n i t y  as a r e s t i n q  area. Each win-  
ter ,  l a r g e  numbers of a r c t i c  ducks (scaups,  mergansers,  buff leheads,  and 
golden-eyes) move south a s  che northern waters  f r e e z e . .  The bay a rea  remains 
r e l a t i v e l y  f r e e  of ice, providing h a b i t a t  throuqh the winter  f o r  t hese  
ducks. 

2.43  Thc r i v e r  bank i n  the  p r o j e c t  a rea  has been ex tens ive ly  channel- 
ized  and developed removing t h i s  land a s  a nes t ing  a r e a .  
Area, Crane C r e e k  S t a t e  Park and Hetzger Marsh Wild l i fe  A r e a  are a l l  p r ine  
breeding and nes t ing  sites i n  the  v i c i n i t y  of t h e  p r o j e c t .  

E r i e  S t a t e  G a m e  

2.44 Several  minor outbreaks of duck poisoning (botul ism) on the  
Toledo I s l and  d i sposa l  s i t e  have occurred.  Anaerobic cond i t ions  conducive 
t o  the occurrence of h t u l i s m  a r e  recoqnized. I t  is poss ib l e  t o  take  re- 
medial a c t i o n  should botul ism occur  on t h e  s i t e .  This  a c t i o n  is dependent 
on i d e n t i f y i n g  those condi t ions  favorahlc  to  t h e  b a c t e r i a  a s  they ex i s t  
on the s i t e .  These condi t ions  includc warm shallow water a reas ,  wi th  l i t t l e  
or no c i r c u l a t i o n ,  and t h e  presence of food sources in t h e  sediments, such 
a s  dead i n v e r t e b r a t e s ,  which support  anaerobic  organisms. These b a c t e r i a ,  
found everywhere, produce the toxin respons ib le  for "duck s ickness"  under 
anaerobic  condi t ions .  
the area. Outbreaks of botulism poisoninq may occur during the f i l l i n g  
of a d i sposa l  f a c i l i t y .  A t  the  new d i sposa l  f a c i l i t y ,  t h e  p i p e l i n e  t ha t  
w i l l  c a r r y  the  sediment i n t o  the dike has  been designed and cons t ruc ted  
i n t o  fou r  f i n g e r l i k e  p r o j e c t i o n s  that support  fou r  200-foot l eng ths  Of 
dredge p ipe .  
and reduce or e l imina te  t h e  formation of ponded areas, thereby a l l e v i a t i n a  
the  p o s s i b i l i t y  of duck poisoning.  

Remedial a c t i o n s  may inc lude  f looding or d r y h a  

This  system w i l l  allow the d ischarge  sediment t o  be con t ro l l ed  

2.45 The Maumee River Basin conta ins  a moderately d i v e r s i f i e d  ranqe 
of  f i s h e r y  h a b i t a t .  Crappies, yellow perch, white  bass, b l u e g i l l s  and o t h e r  
sun f i sh ,  bu l lheads ,  largermuth and smallmouth bass, rock bass ,  wal leye,  
northern p ike ,  and channel c a t f i s h  comprise t h e  major i ty  of t h e  s p o r t  ca t ch  
i n  the  basin.  Other f i s h e s  present include suckers ,  g a r ,  bowfin, ca rp  and 
s toneca t s .  

2 .46  The comnercial f i s h  product ion i n  Lake E r i e  is high and some- 
times has  equal led  t h a t  of t h e  o t h e r . f o u r  Great Lakes combined. The sha l -  
low, warm water ,  v a r i e t y  of h a b i t a t s ,  and t h e  orqanic  r i chness  have helped 
to stimulate t h e  p r o d u c t i v i t y  in Lake E r i e .  
have been t ak ing  place, t h e  p r o d u c t i v i t y  has increased ,  b u t  the spec ie s  
are becoming dominated by lower-valued species. 

Although major adverse changes 

.. . . . . .  .. . .  
.. . ... ... 
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[ :  ... ::.. ~. .. .... 2.47 The Maumee Bay's p r i n c i p a l  c o m e r c i n l  f i s h  species a r e  white  ... 

bass, carp ,  perch,  sheepshead and c a t f i s h .  According to t h e  U.S. Department 
of  Cormnerce, F i s h e r i e s  Divis ion,  about 2,490,300 pounds of  f i s h  were caught 
commercially i n  1974 as compared t o  1,610,500 pounds i n  1968. 
l ists the  comnercial s ta t is t ics  from 1968 and shows t h e  649 i n c r e a s e  f r o m  
1968-1974, inc luding  a breakdown of t h e  c a t c h  from 1974. 

Table L 

TABLE L 

COMMERCIAL FISH LANDINGS* 
PORT OF TOLEM) 

Year 1968 1969 1970 1971 1972 1973 1974 

Pounds 1,610,498 1,865,968 1,975,146 N o t  1,933,595 2,209,728 2,490,314 
Available 

1974 COMMERCIAL FISHING PRODUCTION 
MAUMEE BAY 

C o m n  Name S c i e n t i f i c  N a m e  

White bass Marone chrysops 
carp Cyprinus carpio 
Yellow Perch Perca f l avescens  
Freshwater drum Aplodinotus grunniens 
Ca t f i sh  I c t a l u r u s  a. 
Suckers Catostomidae ~~ ~ 

Quillback Carpiodes cyprinus 
Bullhead I c t a l u r u s  
Buffalo I c t iobus  
Rainbow Smel t  Osmerus mordax 

Pounds (Approximate) 

1,193,000 
896,000 
118,000 
110,000 

95,000 
33,000 
24,000 
9,000 
8,000 
4,000 

Information from U.S. Depr tment  of Commerce, F i s h e r i e s  Divis ion 

2.48 Maumee Bay r epor t ed ly  has spawning beds f o r  such f i s h  as whi te  
bas s ,  walleye and perch. 
the Toledo Edison thermal plume and southeas t  of t h e  shipping channel. 
shipping channel may also serve  as a spawning route.  
of  t h e  whi te  bass, c a t f i s h ,  bu l lheads  and carp allow them t o  avoid  or a t  
least g r q a t l y  minimize t h e  stresses of sedimentat ion and l o w  oxygen l e v e l s  
t h a t  a f f e c t  coldwater bottom spawners. 
less than 5 f e e t .  Some species make n e s t s  f o r  t h e i r  eggs, and f an  and 
guard them during incubat ion;  o t h e r s  l a y  t h e i r  eggs on vege ta t ion  o f f  t h e  
mud bottom; and still o t h e r s  l a y  semibuoyant eggs that incubate o f f  b o t t o m ,  

A spawning run i s  repor t ed  t o  ex i s t  northwest Of 
The 

The spawning habits 

These f i s h  gene ra l ly  spawn a t  depths  

2 4  
t 



... . . . . . . . . , . . . . . . . . ,. . . . . . . . . . . ~  . ... i n  the  water column. The s h o r t  incubat ion pe r iod ,  o f t e n  5 days o r  l e s s ,  
a l s o  minimizes exposure t o  sedimentat ion,  low oxygen l e v e l s ,  dlScsSc' and 
preda t ion .  

L.  His tory and A r c h a e a  

2 .49  The National Reg i s t e r  of Historic P laces  has been consul ted  and 
subsequent i s s u e s  of t he  Federal  Regis te r  checked. No National Register 
p r o p e r t i e s  nor a rchaeologica l  or h i s t o r i c  si tes have been i d e n t i f i e d  i n  
the  a r e a  t h a t  could be a f f e c t e d  by the  maintenance dredninq opera t ions .  
Correspondence has been rece ived  from the Ohio S t a t e  Preserva t ion  Of f i ce r  
i n d i c a t i n g  t h a t  t h e  proposed p r o j e c t  w i l l  n o t  a f f e c t  any p r o p e r t i e s ,  e i t h e r  
p r e h i s t o r i c  or h i s t o r i c ,  which are l i s t e d  on, nominated f o r ,  or e l i q i b l e  
f o r  t h e  Nat ional  Regis te r  of I l i s t o r i c  P laces .  Surveys would be conductee 
i f  necessary.  

M .  Terrestrial L i f e  

2.50 In  the  surrounding wetland a r e a s  of Waumee Bay many mmnalian 
species have been occas iona l ly  observed. These  inc lude  t h e  opossm, mod-  
chuck, raccoon, skunk, weasel, mink, r e d  fox,  prair ie  d e e m u s e ,  and t h e  
muskrat,  which is very c o m n .  Representing t h e  r e p t i l e s  and amphibians 
are snakes,  t u r t l e s ,  f r o g s ,  toads  and salamanders. 

N. Rare and Endangered Wi ld l i f e  

2.51 The 1974 p u b l i c a t i o n  o f  Lndangered Fauna ( 3 4 )  i n d i c a t e s  no 
rare, th rea t ened  or endangered spec ie s  are known wi th in  t h e  p r o j e c t  arca. 

3. RELATIONSIIIP OF THE PROPOSED ACTION TO LAND USE PLANS 

3.01 I n  1Y65 ,  Monroe, Lucas and Wood Counties ,  t h e i r  local municipal- 
i t ies,  U.S. Bureau of Publ ic  Roads, and the  Highway Departments of Mlchiqan 
and Ohio organized t o  de f ine  a Toledo Regional Area and t o  formulate  com- 
prehensive p l ans  f o r  land use and comnunity development. Prepara t ion  o f  
t he  p l ans  was assiqned t o  the  Lucas County Planninq Comiss ion .  

' 3.02 Located on t h e  w e s t  bank of t h e  Elaumee River are a few i n d u s t r i e s ,  
t he  Toledo sewage t rea tment  p l a n t ,  Rivers ide Park,  two yacht  clubs, a m a r i n a  
and the  Coast Guard S t a t i o n .  The e a s t  bank i s  developed i n t e n s i v e l y  by 
i n d u s t r i e s  r e l a t e d  t o  the  Por t  of Tole& transshipment a c t i v i t i e s .  A 
l a r g e  s teel  manufacturing company and a Toledo Edison p o w e r  p l a n t  are a l s o  
loca tdd  on the  e a s t  bank. A t  t h e  mouth of t h e  r i v e r ,  o f f s h o r e  is t h e  con- 
f ined  d i s p o s a l  area b u i l t  from dredge n a t e r i a l .  

.. .. . . . . . . . . .  .... ..... ... ... . . .  ...... 
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3.03 The Maumee Rivcr Basin has  been t h e  subject fo r  many s t u d i e s  and . .  

....,. , . . . . . . .. ~ 

surveys.  I n  March of 1974, a survey r epor t  on f lood  con t ro l  o f  “Mawee 
River Basin. Indiana and Ohio” was re leased  by t h e  Corps of Engineers. 
A s tudy  i s  c u r r e n t l y  being copducted by the Great Lakes Basin Commission 
to  develop a comprehcnsive framework plan f o r  water resources i n  t h e  Great. 
Lakes Basin and a combined e f f o r t  from seve ra l  agencies .  The Commission 
is also sponsoring the  “Maumee River Basin Level B Study” t o  develop a n  
a c t i o n  program t o  s a t i s f y  t h e  water and r e l a t e d  land  resource needs and 
d e s i r e s  f o r  up to 25 years .  

3;04 The Toledo-Lucas County P o r t  Authori ty  e s t a b l i s h e d  a lO-man cn- 
‘ 

vironmental  advisory c o r n i t t e e  to  conduct a 5-year s tudy.  The purpose of  
t h e  s tudy  is  t o  determine what e f f e c t s  a diked d isposa l  f a c i l i t y  f o r  con- 
tainment o f  the  p o l l u t e d  materials dredged from t h e  Mamee River and i t s  
inner  bay w i l l  have on the eco log ica l  balance of Mamee Bay. 
i n t e r e s t  w i l l  be the a reas  of f i s h ,  waterfowl, benthos,  water q u a l i t y ,  
c u r r e n t s ,  s o i l  e ros ion  and t h e r r a l  p o l l u t i o n .  The 390-acre confined d i s -  
posa l  f a c i l i t y ,  is a j o i n t  development of t h e  P o r t  Authori ty  and t h e  
Corps of Engineers.  

Of particular 

3.05 The new confined d i sposa l  f a c i l i t y  l oca t ed  355 f e e t  Southeast  
o f  the  Toledo Harbor naviga t ion  channel between m i l e  p i n t s  one and two 
i n  Maunee Bay is ad jacen t  to t h e  e x i s t i n g  Toledo Edison diked d i sposa l  
a r ea  and the  proposed Toledo-Lucas County P o r t  Authori ty  dike f i l l  a r ea .  
The proper ty  is owned by t h e  Toledo-Lucas County P o r t  Authori ty  who 
proposes t o  incorpora te  t h e  d i sposa l  area i n t o  an expanded i n d u s t r i a l  
park and port f a c i l i t y  upon completion, thereby expanding the capac i ty  
of t h e  port to h a n d l e  waterborne cornerce.  The i s l a n d  d isposa l  f a c i l i t y  
w i l l  b e  turned  over to  l o c a l  government f o r  development, preslrmably’for 
recreational a c t i v i t i e s .  

4 .  PROBABLE IMPACT OF THE PROPOSED ACTION ON THE ENVIRONMENT 

4.01 Maintenance dredging o f  the  channels t o  t h e  au thor ized  depths  
is a b a s i c  a c t i v i t y  and r e s p o n s i b i l i t y  of  t h e  Corps. 
removal of l a r g e  q u a n t i t i e s  of  sediment that m u s t  b e  disposed of economi- 
c a l l y  b u t  wi th  t h e  least p o s s i b l e  adverse environmental impact. The impact 
of  the  proposed project on t h e  environment can b e  d iscussed  i n  term of 
b e n e f i c i a l  impacts, proposed dredging impacts, and proposed d i sposa l  im- 
pacts. 
No designated p r o p e r t i e s ,  h i s t o r i c ,  c u l t u r a l ,  o r  a rcheologica l  s i tes have been 
i d e n t i f i e d  pr are known to e x i s t  within the p r o j e c t  a r ea .  

This  r equ i r e s  t h e  

N o  rare, threa tened  or endangered species are found wi th in  t h e  a rea .  

A. B e n e f i c i a l  Impacts 

4.02 Annual dredging of the harbor  and lake channels  t o  t h e  author-  
i z e d  depths  w i l l  a l l o w  cont inua t ion  of  s a f e  naviqa t ion  f o r  deep d r a f t  ves- 
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! SelS throughout the harbor. The port supports  a l a r g e  labor  fo rce ,  asso- 
c i a t e d  t r anspor t a t ion  enterprises, and provides  taxes  to t h e  coninunity. 
T a b l e  M l ists  the  monetary value of commodities providing an i n s i q h t  as 
to the importance of the  harbor f o r  waterborne 'commerce. The monetary 
value t o  t h e  p o r t  is a f a c t o r  i n  the  economic well-being of t h e  surrouncl- 
ing  region.  

... 

. .  . . ~ . .  
... . . .... . 

4 .03  Indus t r i e s  u t i l i z i n g  the port der ive  benefi . ts  from t h e  usc of  
waterborne commerce since it provides  less u n i t  c o s t s  than o t h e r  modes of 
t r anspor t a t ion .  Continued a v a i l a b i l i t y  and poss ib l e  expansion ( e spec ia l ly  
f r o m  development of the new confined d i sposa l  f a c i l i t y )  of  t h e  e x i s t i n n  
port f a c i l i t i e s  should p re sen t  v i a b l e  economic amenities to t h e  i n d u s t r i e s  
and commerce of t h e  Toledo area. The presence of  prosperous and s t a b l e  
i n d u s t r i e s  u t i l i z i n g  the  p o r t  i n f luences  a c o r r e s p n d i n g  economic s t a b i l i t y  
to the  conmunity. 

B. Proposed Dredging 

4.04 During t h e  past 10 years ,  maintenance dredging of Toledo Harbor 
has been performed with a total of about 15,513,000 cubic yards  of  ma te r i a l  
removed, a n  average of near ly  1,551,000 cubic yards  per year.  The ma te r i a l  
is r emved  from the navigat ion channel t h a t  i s  about 25 miles  i n  l ength ;  
extending from the deep water i n  Lake E r i e  t o  a po in t  on t h e  Maumee River, 
about 7 miles  upstream of t h e  mouth. 

4.05 Dredging for CY 1976 is scheduled f o r  approximately 111 days by 
the  hopper dredges MARKIlAM (23 June to  29 J u l y  and 1 October to 13 Dec,ember), 
35 days by t h e  HOFFMAN (24 June to 28 J u l y ) ,  and about 28 days by the  
HAINS. This  is a t e n t a t i v e  schedule and is s u b j e c t  t o  change. 

4.06 Phy.sica1 a l t e r a t i o n  of t h e  sediment-water i n t e r f a c e  i n  t h e  dredn- 
ing  area w i l l  have,  s eve ra l  immediate impacts: bottom dwelling organisms 
w i l l  be  e i t h e r  decimated or disp laced;  sediments w i l l  b e  resuspended re- 
s u l t i n g  i n  a reduct ion  of transparency: t ox ic  metals and n u t r i e n t s  of  pol- 
l u t e d  sediments may be r e l eased  i n t o  t h e  environment; o rganic  material w i l l  
be re introduced and w i l l  o x i d i z e ,  reducing t h e  oxyqen level. 

4.07 Removal of t h e  p o l l u t e d  sediments from t h e  harbor  channels  and 
depos i t ion  i n t o  diked d i sposa l  s i tes w i l l  reduce t h e  p o s s i b i l i t y  of t h e  
sediments being discharged i n t o  Elaunee Bay and Lake E r i e  dur ing  per iods  of 
increased  flow and v e l o c i t y  of t h e  Maumee River.  There may b e  improvement 
of the q u a l i t y  of harbor bottom-habitat  i n  t h e  p l l u t e d  areas by removal 
of t h e  sediments.  U n t i l  an e f f e c t i v e  s o i l  management program is  i n i t i a t e d  
t h a t  would r e s t r i c t  sediment runoff ,  dredging w i l l  be necessary f o r  harbor 
u t i l i z a t i o n .  

4.08 Removal of  t h e  e x i s t i n g  bottom h a b i t a t s  f o r  f i s h  and benth ic  
macro-invertebrate co rnun i t i e s  w i l l  r e s u l t  from dredging. Recolonization 
of these a r e a s  would g e n e r a l l y  b e  dependent on the  s p e c i e s '  na tu re  and 

, mobi l i ty  of organisms inhab i t ing  the  a f f e c t e d  areas and t h e  subsequent 
type of  s u b s t r a t e  (26). 
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- 
Comwdi tx  

Coal 

I r o n  O r e  

Grain 

General Cargo 

N 
03 Petroleum Products  

C l a y ,  Stone,  Cement, 
Sand 6 Gravel 

Misce l laneous  Bulk 

T o t a l  

TABLE M 

TOLEDO HARBOR MONETARY COMMERCE BENEFITS 

1972 (a) 
Tonnage 

14,997,657 

5,403,509 

2,671,529 

601,174 

769 ,oao 

417,703 

187,090 

25,240,550 

1972 (a) 
ValueDon 

5 3.27 

3.CO 

7.64 

19.90 

4 :74 

1.46 

4.74 

$49,042,338 

20,533,334 

20,410,481 

16,007,456 

3,64 5,439 

14,514,434 

6,477,401 

1,555,716 

1,003,079 

671,050 

367,456 

332,579 

24,921,753 

1972(a) 1973 72 : 7 fb) 19 73") 
P o r t  Value Tonnage Ratio Value/Ton 

609,046 

090,636 

$111,139,530 

( a )  FEIS Confined Disposal F a c i l i t y  for Toledo Harbor, Ohio, Feb. 1974 
(b) Ratio from Wholesale P r i c e  Index 
(c) C a l c u l a t e d  Value/Ton U t i l i z i n g  NCD Ratio 

1 .13  5 3.69 

1.06 4.02 

1.79 13.67 

1.06 21.17 

2 . 2 2 .  10.52 

1.03  1.50 

1.07 5.07 

1973 
P o r t  Value 

$53,55[3,261 

26,039,152 

21,267,047 

21,235,102 

7,059,530 

551,184 

1, GQ6.175 

$131,396,531 

/-. 
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....... ...... ... 4.09 The nonnobile spec ie s  and t h e  temporar i ly  d i sp l aced  Fobi le  

organisms t h a t  i n h a b i t  t h e  dredging a r e a s  w i l l  be  destroyed.  P l an t  and 
animal l i f e  dependent upon t h i s  a rea  w i l l  a l s o  be destroyed.  

. ~ . .  ...... .. ~ ......... , ........ ....... 

4.10 During dredging operations, the n u t r i e n t s  a r e  re in t roduced  i n t o  
s o l u t i o n  or suspension from anaerobic sediments (23). These add i t iona l  
n u t r i e n t s  would be ava i l ab le  f o r  a q u a t i c  p l a n t  orowth u n t i l  ox ida t ion  of  
the reduced n u t r i e n t  forms occurred,  t hus  removing t h e  n u t r i e n t s  by na tu ra l  
che la t ion  or incorpora t ion  i n t o  orqanic  mat te r .  The amount of  phosphorus 
poss ib ly  r e l eased  from the  sediments would be i n s i g n i f i c a n t  compared t o  t h e  
es t imated  90 metric tons o f  so lub le  phosphate con t r ibu ted  to w e s t e r n  Lake 
E r i e  by t h e  Namee River (30 ) .  

4.11 Reintroduction of micro-toxic heavy metals (Ca,  Fe) from sedi -  
ments is being s tud ied  f o r  the  Waterway Experiment S t a t i o n  by t h e  Univers i ty  
o f  Southern Ca l i fo rn ia .  The w u n t  re leased  i n t o  s o l u t i o n  has  been reported 
as i n s i g n i f i c a n t  t o  be harmful to a q u a t i c  l i f e .  Prel iminary d a t a  involving 
r e in t roduc t ion  of  macro-toxic heavy meta ls  (Zn, Hg) i s  inconclusive.  

4.12 A negat ive  impact of concern i s  t h e  t u r b i d i t y  a t t r i b u t e d  t o  t h e  
overflow from t h e  hopper b i n s  and t h e  sediments s t i r r e d  up from t h e  opera- 
t i o n  of the cut te rheads .  This problem i s  more acute  i n  t h e  Toledo Harbor 
due to t h e  s i l t  composition of t h e  sediments and the low s e t t l i n g  charac- 
teristics o f  the material (Table N). I t  requi red  41.5 hours  t o  se t t le  
90 percent of t h e  sediments (15). An odor  problem is  as soc ia t ed  wi th  d is -  
posa l  opera t ions .  A s teady  pumping n o i s e  i s  audib le  abou t  2,000 f e e t  away .(17). 

4.13 Turb id i ty  i n  t h e  Bay A r e a  is also a n a t u r a l  phenomenon. Winds s t i r  
t h e  lake during stormy weather and r a i n s  carry sediments lakeward from 
t r i b u t a r i e s .  
done and weather condi t ions .  Water co lo r  can temporar i ly  change during 
ope ra t ions ,  c r e a t i n g  an adverse a e s t h e t i c  e f f e c t .  

Turb id i ty  caused by dredging is r e l a t e d  t o  t h e  amount of work 

4.14 Increased t u r b i d i t y  t ends  to r e s t r i c t  l i g h t  pene t r a t ion  that i s  
necessary f o r  photosynthesis  f o r  organisms and f o r  aqua t i c  f l o r a .  Resus- 
pended organics  tend t o  reduce the oxyqen l e v e l s  from 16 to 83 percen t ,  
due to high i n i t i a l  oxygen demand (6). Correspondingly, i nc reases  i n  s o l i d s ,  
chemical (COD) and biochemical (BOD) demand, t o t a l  phosphorus, meta ls  and 
poss ib ly  grease and o i l  would be expected t o  occur  i n  t h e  immediate dredge 
area. 

4.15 T a b l e  N conta ins  a comparison of t h e  average values f o r  para- 
meters analyzed on sediment samples c o l l e c t e d  from t h e  1967 Lake  Suzvey 
Study 114). 
t e n t ,  is about 8% and is s i m i l a r  t o  w e s t e r n  Lake E r i e .  O i l  and asease i s  
g e n e r a l l y  l o w  averaging 0.148% and also not s i g n i f i c a n t l y  d i f f e r e n t  from 
. t h e  l ake  bottom i n  w e s t e r n  Lake E r i e .  ?he biochemical oxygen demand of t h e  
r i v e r  sediment i nc reased  downstream from t h e  t u r n i n g  basin without  an  appar- 
e n t  r e l a t i o n  to dredging. 

The organic  conten t ,  as ind ica t ed  by the v o l a t i l e  s o l i d s  con- 
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TAB= N 

COMPARISON OF AVERAGE MAUMEE RIVER SEDIMENTS 
AT DREDGING AND DISPOSAL S I T E S ~  

Parameter 

% Volat i le  Solids 
't Total Solids 
% O i l  6 Grease 
BOD (mg/g) 
S e t t l e a b i l i t y  ( 0  1st h r )  
S e t t l e a b i l i t y  ( h r s .  f o r  90%) 
PH 
Eh (vo l t s )  

Dredging 
S i t e  

8.3 
45.2 
0.148 

,1.5 
7.7 

41.5 
6.8 
-0.09 

Dike2 
Disposal 

S i t e  

9.1 
45.4 
0.15 
0.0 - 
- 
7.2 

-0.08 

Lake Disposal S i t e  
Before Durino 

7.9 8.1 
30.6 39.7 
0.06 0.16 - 0.8 
6.6 7.7 
43.7 43.5 
6.7 7.7 
-0.08 -0.08 

a 
Lake Survey 1967 data ,  Appendix A27, Table 2 and pgs. 14-17, a l l  values are 
averages. 

bDay area north of diked area. 

4.16 I n  an attempt t o  evaluate e f f ec t s  of dredging and disposal on 
Lake Erie a comparison was made between t h a t  project. i n  the Toledo area and 
the estimated discharge from the Maumee River during the same 51 day period 
( T a b l e  0). The estimate for dredged material  was obtained by determining 
the average f l u i d  content of dredged m t e r i a l ,  estimating difference between 
source and background concentrations, then calculat ing weight of each con- 
s t i t u e n t .  Volume i n  river discharge was estimated by subtract ing suspended 
sediment load from flow volume and applying average concentration of a 
pa r t i cu la r  parameter i n  the river:  This s t r i k i n g  comparison is not  made 
to j u s t i f y  any type of disposal but ra ther  i s  intended a s  an a i d  i n  evalu- 
a t ing  the economic f e a s i b i l i t y  of a l t e rna t ive  methods of spo i l  disposal.  

TABLE 0 

(15) RIVER SEDIMENT DISCHARGE VERSUS DREDGING SEDIMENT DISCHARGE 

Contribution to Lake (lbs.) 
Parameter by R i v e r  by Dredge Dredge/River 

Chloride 
Phosphate 
Ni t ra te  , 
Sulfate  
Calcium 
Magnesium 
s o d i m  
p o t a s s i m  
S i l i ca  

54,023,500 
3,608,000 
22,610,000' 
177,513,600 
54,841,300 
2 7,661,200 
65,905,800 
7,456,500 
6,734,900 

3,500 
200 

1,300 
15,100 
4,900 
1,500 
2,500 
700 
400 

.0065% 

.0061% 

.0056% 

.0085% 

.0009% 

.0053% 

.0037% 

.00889 

.0061% 

Total 420,354,600 30,100 .0072% 
30 
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4.17 General ly ,  concent ra t ions  of i ons  i n  s o l u t i o n  w a s  hiqh i n  the  
r i v e r  during the  s tudy  and t h e s e  va lues  f l u c t u a t e d  wi th  volume and d i r e c t i o n  
of flow. The e x t e n t  of flow and r i v e r  composition tended to conceal t h e  
dredging e f f e c t .  
should be prominent i n  the dredging area. The S t a t e . o f  Ohio conducted 
s t u d i e s  t h a t  showed an  inc rease  of t u r b i d i t y  wi th in  a 200 foo t  r ad ius  of 
an a c t i v e  dredge, a l though t h i s  i nc rease  is temporary. Water q u a l i t y  
a n a l y s i s  conducted by t h e  S ta te  of Ohio and t h e  Toledo Po l lu t ion  Control  
Agency i n  a r e a s  ad jacent  t o  a c t i v e  dredges s h o w  a s l i q h t  decrease i n  d i s -  
so lved  oxygen l e v e l s ,  water  temperature and p H ;  so lub le  phosphates show 
a decrease ;  and conduct iv i ty  and ch lo r ides  show no inc rease .  The n a t u r a l  
high t u r b i d i t y  of  the Maumee River makes it d i f f i c u l t  to  determine t h e  
e f f e c t  o f  dredging ope ra t ions  on t ransparency.  There w a s  l i t t l e  evidence 
of dredging cffects on the ad jacen t  s t a t i o n s  i n  t h e  r i v e r .  

I t  is recognized t h a t  t u r b i d i t y  i s  one parameter t h a t  

4.18 A p o t e n t i a l  temporary hazard t o  small b o a t e r s  and deep d r a f t  
shipping w i l l  ex i s t  during t h e  dredging ope ra t ions  because of t h i s  add i t iona l  
t r a f f i c  i n  t h e  channel.  

C. Proposed Disposal 

4.19 E f f e c t s  a t  a d i s p o s a l  s i te depend upon t h e  n a t u r e  of t h e  dredqed 
sediments and, i n  the case of diked d i sposa l ,  on the  e f f e c t i v e n e s s  of t h e  
containment area. A t  Toledo, t h e  prev ious ly  used i s l a n d  diked d i s p s a l  
area is a 3,800 f o o t  by 1,600 f o o t  i nc losu re  on the  nor th  s i d e  o f  the  
channel about one m i l e  from the  mouth of  t h e  Maumee River.  Excess water was 
r e l eased  i n t o  Maumee Bay through a p ipe  i n  a weir a t  t h e  no r theas t  co rne r  
of  t h e  inc losu re  (Figure 4 ) .  The e f f e c t i v e n e s s  of  t h e  d iked  area a t  Toledo 
was b e s t  measured by comparing t h e  q u a l i t y  of  t h e  overflow through t h i s  
pipe wi th  the  q u a l i t y  of t h e  dredged material introduced i n t o  t h e  diked 
a rea .  Table P shows va r ious  concent ra t ions  of suspended sediments determined 
a t  the  diked d i sposa l  s i te  i n  1967. Ou t l e t  f a c i l i t i c s  a t  the  new 242-acre 
confined d i sposa l  s i t e  (Figure 5 )  c o n s i s t  of a w e i r  w i t h  an o i l  s k i m e r  
a t  t h e  no r theas t  corner  of the diked area. 

4.20 Shown i n  Table P, remedial  changes, inc luding  r a i s i n g  of  t h e  
i s l a n d  d i sposa l  f a c i l i t y ' s  w e i r ,  were made (1967) to  improve the  overflow 
of  .suspended sediments. Greater s e t t l i n g  of  t h e  suspended matter w a s  accom- 
p l i s h e d  through a longer  r e t e n t i o n  time and slower v e l o c i t y  of  flow wi th in  
t h e  diked area. Bottom h a b i t a t s  of  dredqed areas may improve wi th  t h e  
removal of  the  p o l l u t e d  materials. Dispssal of  t h e  dredged material i n t o  
the  d iked  d i sposa l  areas w i l l  c r e a t e  odors ranginq from mi ld  (non-pungent) 
to noxious. 

...... . . .. 
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TABLE P 

SUSPENDED SED1ME.m AT TH1: ISLAND DISPOSAL APEA 
AT TOLEM)~  

Suspended Sediment 
Overflow 700 F e e t  11. of (Xrerflow 

9/26 
9/27 
9/29 

10/4 
. .11/15 

11/15 
11/16 
11/16 
11/17 

986.6 
4374.8 
6564.8 

12619.8 
3197.6 

119.6 
25.2 
72.0 
37.6 

240.6 
63.6 
59.2 
74 .O 

-- 
59 .G 
30.2 -- 

a Lake Survey 1367 da ta ,  Appendix A27, T a b l e  6 ,  a l l  values i n  mg/l. 

4.21 A very  l i m i t e d  sampling and t e s t i n g  program w a s  conducted (12)  
on the  water from the  weir overflow a t  the  I s l a n d  S i t e .  The total v o l a t i l e  
s o l i d s ,  to ta l  suspended s o l i d s ,  a c i d i t y ,  and concent ra t ions  of  phosphates,  
calcim, copper, potassim, and s o d i m  were h igher  i n  t h e  r i v e r  water than 
i n  t h e  water from the outflow w e i r  o f  the  d i sposa l  s i te.  Chemical oxygen 
demand, total i r o n ,  and s i l i ca  were h igher  i n  t h e  water  from t h e  overflow 
w e i r  than  i n  the  r i v e r  water. 

4.22 Both warm and co ld  blooded animals i n h a b i t  t h e  i s l a n d  diked 
d isposa l  a rea .  Yearly d i sposa l  of dredge s p o i l s  covers  e x i s t i n g  vege ta t ion  
except on the  d ike .  Birds  a r e  capable  of f l i g h t  and can relocate, b e f a r e  and 
during d i sposa l .  Dredging ope ra t ions  normally begin be fo re  nes t in?  com- 
mences and dredging cont inues throughout s e l e c t e d  sununer per iods .  Mammals 
(rabbits, rats, mice) move on to  the  higher  diked s t r u c t u r e  during t h e  d i s -  
posa l  ope ra t ions ,  exceeding t h e  ca r ry ing  capac i ty  of t h e  land .  Corps per- 
sonnel have v e r i f i e d ,  through personal  observa t ion  and in spec t ion ,  t h e  yea r ly  
recoloniza t ion  of p l a n t s  and animals on t h e  i s l a n d  d i sposa l  s i t e .  Similar 
act ivi t ies  are a n t i c i p a t e d  a t  t h e  new confined d i sposa l  f a c i l i t y .  

4.23 Diked d i sposa l  of p o l l u t e d  sediments i s  a remedial and protective 
measure for the water  q u a l i t y  of. Mamee Bay. 
m a t e r i a l  being depos i ted  in the channels  and hindering naviga t ion ,  and 
protects t h e  water from f u r t h e r  degradat ion.  A continuous problem of en- 
richment by n u t r i e n t s ,  d e f i c i e n c i e s  in d i s so lved  oxygen, and high b a c t e r i a  
counts may b e  a l l e v i a t e d  by removal of the  source. 

This removes a p o r t i o n  of t h e  
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s e c t i o n s  i n t o  open water has been terminated due t o  t h e  r ecen t  EPA 
r e c l a s s i f i c a t i o n .  110 harmful e f f e c t s  t o  water q u a l i t y  were i d e n t i f i e d  
from bpen-lake d i s p s a l ,  al though temporary t u r b i d  condi t ions  occurred 
a t  t h e  s i t e .  Suspended s o l i d s  reduce l i g h t  pene t r a t ion  and, if 
suff ic ient  l i g h t  l o s s  occurs ,  can adverse ly  a f f e c t  t h e  l i f e  cyc le  of 
c e r t a i n  organisms. Upon terminat ion of t h e  dredqing a c t i v i t i e s ,  t h e  
surv iv ing  organisms w i l l  begin t o  recolonize .  

4.25 All organisms t h a t  burrow throuqh t h e  mud, a t t a c h  themselves 
to s o l i d  s u r f a c e s ,  o r  crawl on t h e  bottom are part  of  t h e  benth ic  community. 
The d e n s i t y  and spec ie s  depend upon t h e  bottom type (sand, gravel,  s i l t ,  
e t c . ) ,  anount of  organic  food source,  water depth,  and degree of organic  
enrichment. The dredged material is similar i n  composition and g r a i n  s i z e  
to t h e  a rea  it i s  depos i ted  ove r ,  so t h e  a rea  can b e  repopulated from ad- 

' j a c e n t  popula t ions .  According to experts from t h e  U.S. Fish  and Wild l i fe  
Serv ice ,  r eco lon iza t ion  can occur  quick ly  a t  t h e  dredged areas. Althouqh 
benth ic  organisms w i l l  r eco lon ize ,  t h e  spec ie s  d i v e r s i t y  could b e  reduced. 
Due to t h e  annual dredging and disposal, t h e  spec ie s  composition may never 
reach a true balance,  and m a x i m u m  sus ta ined  populat ion dens i ty  may never 
be achieved. 

4.26 The biology and ecology of  an  a q u a t i c  system is very  complex. 
Researchers gene ra l ly  agree  t h a t  undisturbed aqua t i c  areas conta in  large 
numbers of taxonomic groups w i t h  few ind iv idua l s  i n  each. Conversely, 
d i s t u r b e d  areas may conta in  thousands of i nd iv idua l s  usua l ly  represented 
by very  few spec ie s .  This  is t h e  case with Maumee Bay. Oligochaetes com- 
p r i sed  between 30-99 percent of t h e  benth ic  fauna and 1-17 percent .  were 
midges. Changes i n  water  q u a l i t y  w i l l  be d i f f i c u l t  t o  evaluate s i n c e  the  
ben th ic  fauna i s  comprised of so few taxa.  

4.27 The a e s t h e t i c  i npac t s  of t h e  e i s p o s a l  sites have not  been 
s i g n i f i c a n t .  The nearest r e s i d e n t i a l  area is separa ted  from the  i s l a n d  
d i sposa l  a rea  by 1/2 m i l e  of water. From t h i s  viewpoint the  area looks l i k e  
a d i s t a n t  i s l a n d .  T h e r e  have been complaints t h a t  t h e  diked area blocks 
some r e s i d e n t s  view of sh ips  passing i n  and o u t  of t h e  Toledo Harbor. The 
ex i s t ence  of the i s l a n d  d i sposa l  f a c i l i t y  has r a i s e d  o t h e r  concerns i n  t h e  
m i n d s  o f  r e s i d e n t s  a long the Po in t  P l ace  sho re l ine ,  b u t  these  by and 
l a r g e  are not concerned with a e s t h e t i c s .  
i s  about 3000 fee t  from t h e  n e a r e s t  r e s i d e n t i a l  a r ea .  

The new confined d i sposa l  f a c i l i t y  

5. UNAVOIDABLE ADVERSE ENVIRONMENTAL EFFECTS 

5.01 Despi te  a l l  e f f o r t s  t o  e l i n i n a t e  or reduce any adverse e f f e c t s  

t 

from maintenance dredging opera t ions ,  cer ta in  adverse  e f f e c t s  cannot b e  
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avoided. In  the  dredging area  rooted aqua t i c  veqe ta t ion  and ben th ic  6~;:. .... organisms w i l l  be destroyed,  removed, or s u f f e r  h a b i t a t  changes i n  
which they may n o t  surv ive .  A s  a r e s u l t  of a n n u a l  dredging, t h e  species 
d i v e r s i t y  may b e  reduced, and t h e  species composition may never reach 
a t r u e  balance.  Due to t h e  &edging opera t ions ,  it i s  an t i c ipa t ed  t h a t  
t he re  w i l l  be some temporary minor i n t e r f e r e n c e  t o  shipping or small 
c r a f t  because of the presence and opera t ion  of t h e  dredge. 
t u r b i d  condi t ions  %cur  a t  t h e  dredging a reas ,  due t o  t h e  opera t ion  
of  t h e  drags and the hopper overflow. 

Temporary 

. 5.02 During this s h o r t  pe r iod  of time, t h e  t u r b i d  condi t ions  i n  the  
water column w i l l  r e s u l t  i n  a dec l ine  i n  t h e  water q u a l i t y .  This  i s  indi -  

' ca ted  by reduced t ransparenc ies ,  s l i g h t l y  lowered d i s so lved  oxygen l e v e l s ,  
and increased concent ra t ions  of n u t r i e n t s  and s o l i d s .  Fish species tend 
to avoid  the dredging a rea  u n t i l  opera t ions  cease. 

5.03 LUe to the  poor condi t ion  of the  water i n  t h e  r i v e r  and a t  t h e  
mouth ( T a b l e  D ) ,  t h e  n e t  e f f e c t  o f  dredging w i l l  b e  i n s i g n i f i c a n t ,  e s p e c i a l l y  
s i n c e  the  adverse condi t ions  are short-termed. S tud ie s  conducted i n  1967 by 
the U.S. Lake Survey and i n  1973 by t h e  Ohio Dis t r ic t  Off ice  of €FA ( T a b l e  
D) show some parameters over  t h e  Ohio EPA Water Qual i ty  Standards (Appendix 
A ) .  The d i s so lved  oxygen l e v e l s  should n o t  be less than 4 mg/l a t  any 
t i m e ,  d i s so lved  s o l i d s  should no t  exceed 750 mg/l a t  any one time, an2 n i -  
t r a t e  n i t rogen  should not  su rpass  8 m g / l .  

5.04 Generally,  maintenance dredging ope ra t ions  cause annual pe r iod ic ,  
short- term,  l o c a l i z e d  problems a t t r i b u t e d  to  t u r b i d i t y ,  suspended s o l i d s  and 
sedimentat ion.  During dredging, n u t r i e n t s  and heavy metals w i l l  be r e l eased  
from the  sediments where they have been i n  a stable, non-reactive status. 
Water q u a l i t y  and nektonic ,  p lanktonic ,  and benth ic  h a b i t a t s  w i l l  also b e  
adversely a f f ec t ed .  
ceases. 

The benth ic  organisms can recolonizc  a f t e r  dredginq 

5 .05  Due to the  amount of a c t i v i t y  a s soc ia t ed  wi th  t h e  r e c r e a t i o n a l  
and commercial navigat ion i n  t h e  Toledo Harbor, s a m e  temporary pe r iod ic  
i n t e r f e r e n c e  i s  l i k e l y  to occur .  The presence and operation o f  the  dredo- 
ing equipment may poss ib ly  r e s u l t  i n  a b r i e f  delay i n  t h e  ope ra t ion  of mall  
craf t  and deep d r a f t  shipping.  
such d i s rup t ions  t o  naviga t ion .  

The employment of t h e  hopper dredge minimizes 

6. ALTERNATIVES TO THE PROPOSED ACTION 

6.01 Th,' proposed a c t i o n  involves  continued maintenance dredqinq of  

This  involves  t h e  annual  r e m v a l  
the  Toledo Harbor, Ohio Federal  Navigation Channels by the  U.S. Anny Corps 
of  Engineers as au thor ized  by Congress. 
of t h e  sediments and 2 i s p o s a l  o f  t h e  pol luted m a t e r i a l s  i n t o  t h e  d iked  d i s -  
posa l  areas. 
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. . . . . . . . 6.02 Alternatives t o  the proposed act ion can'be separated a s  drcdging 
a l te rna t ives  or disposal a l te rna t ives .  . .. ~ ~ ~ ~ . .  ... . .. 

A. Dredging Alternatives 

6.03 Four (4) a l t e rna t ives  can be considered under t h i s  category: 
1) a l te rna t ive  dredge types, 2 )  discontinue maintenance dredging, 3) dredge 
to a l e s s e r  depth, and 4) sedimentation and wastewater management. 

(1) Alternative Dredge Tfpes 

6.04 The type of dredging equipment and the method used t o  accom- 
p l i sh  the most economical and e f f i c i e n t  dredging depends upon the c o m -  
posi t ion of t he  m t e r i a l  to be dredged, dredging depth, transportation 
dis tance from the dredging area to the disposal locat ion,  dredge avai l -  
a b i l i t y ,  and t h e  c a p a b i l i t y  of the dredge to  minimize any pol lut ion during 
the operations.  

6.05 Dredging equipnent is c l a s s i f i ed  a s  e i t h e r  mechanical or 
hydraulic. 
Types of hydraulic dredges aze plain suction, pipeline-cutterhead, 
and hopper. Mechnical dredges accomplish the digging of b o t t o m  sediments 
through the d i r e c t  application of mechanical force to dislodge and remve 
the mater ia l .  Various types of mechanical dredges a re  backhoe, dipper, 
dragline,  ladder,  and grab. 

Hydraulic dredges operate on the suction pmp principle .  

6.06 A hopper dredge is the type selected for maintenance of the 
Toledo H a r b o r  navigation channels. There a r e  many advantages to u t i l i -  
zation of a hopper dredge: 
range of dredging depths; and can dredge or dmp while underway. 
of the o ther  advantages of a hopper dredge are:  it i s  e f f i c i e n t  i n  
removing thin layers  of sediments covering extensive areas; it i s  a 
self-propelled and self-contained dredging plant ;  it generally does not 
i n t e r f e r e  with or obstruct navigation during operations; and since dredging 
is accomplished by successive shallow cuts ,  a usable channel improvement 
is immediately real ized a s  work continues. This method is a lso  l e s s  con- 
ducive to residual  shoaling than o ther  methods of dredging. 

it has excel lent  maneuverability; a w i d e  
Some 

6.07 The disadvantates of hopper dredges a re  s w r i z e d  as follows: 
w a t e r  t u rb id i ty  is temporar i ly  increased due t o  the  disturbance caused 
by the drag and the overflow f r o m  the hopper bins;  the dredoe must dock 
i n  order t o  accomplish the pumpout operations,  which i s  a lo s s  of valu- 
able  dredging time; and the type of mater ia ls  dredged is  l imited t o  uncon- 
so l ida ted  silts, sands, organic mat ter ,  and loose objects  t h a t  can pass 
throubh the dragheads. 

6.08 S t r i c t  cost comparison of d i f f e r e n t  dredge removal operations 
can be misleading. Each type is bes t  su i ted  for a par t icu lar  job. Location 

. . . . . . . 
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and amount o f  work, sediment type and d i sposa l  method a f f e c t  costs, 
so t h i s  information m u s t  be taken i n t o  cons idera t ion  p r i o r  t o  decis ion-  
makinq . 

6.09 Based on the s t a t u s  of c o n t r o l l i n g  p r o j e c t  dimensions and 
the requirements of the equipment a v a i l a b l e , - t h e  most e f f i c i e n t  and 
economical dredge type for t h i s  maintenance was t h e  hopper dredqe. 
T a b l e  Q s m a r i z e s  the  a l t e r n a t i v e  types; the re fo re ,  t h e s e  o t h e r s  
warranted no f u r t h e r  cons idera t ion .  

( 2 )  Discontinue Maintenance Dredginq 

6;lO This  a l t e r n a t i v e  w u l d  jeopard ize  commercial shipping and 
would.eventual ly  hamper o the r  naviga t iona l  a c t i v i t i e s .  
na tu re  of  the  shoa l ing  i n  the  Bay Channel is encroachment from t h e  
channel edges which. reduces t h e  a v a i l a b l e  d e e p d r a f t  width.  
shoa l ing  i n  t h e  River channel is g e n e r a l l y  over f u l l  width of t h e  channel 
with increased  shoal ing  a t  channel t u r n s  and tu rn ing  bas ins .  The 
shoal ing  to  be expected between t h e  times of  annual scheduled dredging 
w i l l  be  about 2 '  to 4 '  a t  t h e  channel edges and extending to over 
about 40 percent  of  the  p r o j e c t  width throughout the  r i v e r  channel; a 
shoa l ing  of 1 . 5 '  a long the channel c e n t e r  l i n e  about  3,500' long loca ted  
immediately upstream from river mouth, and shoal ing  i n  the Bay Channel 
of about  1' to 5'  a lonq t h e  channel l i m i t s  r es t r ic t ing  t h e  channel a t  
f u l l  depth of  300' cen te r  width for a p p r o x h t e l y  30,000' lakeward of 
t h e  r i v e r  mouth. Within two years ,  accumulated sediments would reduce 
port u t i l i z a t i o n .  Consequently, i n d i v i d u a l s  and e n t e r p r i s e s  dependent 
on t h i s  mode of t r a n s p o r t a t i o n  f o r  their l i v e l i h o o d  m u l d  s u f f e r  econo- 
mical ly .  The discont inuance of dredging w i l l  n o t  a f f e c t  t h e  p o l l u t i o n  
loading of the harbor area. . 
from farms, i n d u s t r i e s  and municipalities w i l l  improve sediment q u a l i t y .  

The p r h r y  

The 

Only a- reduct ion of contaminant impact 

6.11 A c o s t  comparison between over land  and waterborne shipment 
.of commodities from Toledo, Ohio, to Monroe, Michigan, the  n e a r e s t  deep- 
water port is d i f f i c u l t  t o  make. Navigation channels  a t  Monroe and 
Toledo are 21 f e e t  and .27 f e e t  deep r e spec t ive ly  and t h e r e f o r e  f requented 
by v e s s e l s  of  d i f f e ren t  d r a f t s .  Cost of shipment v a r i e s  wi th  commodity 
(see T a b l e  R for commodity r a i l  rates). A study i s  c u r r e n t l y  under 
way by t h e  Corps to  compare t r anspor t a t ion  c o s t s  fo r  water and overload 
movement of goods between va r ious  o r i g i n  and d e s t i n a t i o n  p o i n t s  of t h e  
Great Lakes  Region. 

( 3 )  Dredging t o  a Lesser Depth 
. .  

6.12 T h i s ' a l t e r n a t i v e  would have a similar effect  t o  t h e  above 
project proposal .  Shoaling reduces efficient shipping.  Each inch  of  
undredged shoal ing  reduces t h e  capac i ty  of t h e  average "laker" by about 
100 tons  ( 7 ) .  
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Mechanical 

Backhoe 

Dipper 

‘W 
u 

Drag l i n e  

Ladder 

TABLE Q 

EVALUATION OF ALTERNATIVE DREDGE TYPES 

Advantages 

P e n e t r a t e s  bottom independent o f  

Short  ope ra t inq  cyc le  
F l e x i b l e  
General a v a i l a b i l i t y  of spare  parts 

Equipped wi th  power-operated d ippe r  

bucket-weight 

s t i c k  t h a t  can maneuver the  
bucket  forward, v e r t i c a l  L 
h o r i z o n t a l  

compacted material 
Useful f o r  new work and breaking up 

Spec ia l  bucket i s  placed,  v i a  long 
boom, i n t o  a rea  to  be dredged 

Dredges whi le  being moved v i a  
anchor  l i n e s  

~. . . . .  
. . . . . .  . . . . .  . .  . . .  
. . . .  : 

: . . . . .  :. 
. .  . 

Disadvantaoes 

Limited dredqing depth 
Limited bucket s ize  
Rough channel edges l e f t  
Limitecl backwards dredqinq d i r e c t i o n  

Leaves rough channel bottom l e f t  
Excessive t i m e  r equ i r ed  for c l ay  

removal 

Limited dredginq depth 
Much material  lost durinq excavat ion 
Uneven channel bed l e f t  

Low e f f i c i e n c y  
Lacks s t a b i l i t y  when i n  t o w  
Poor mobi l i t y  
N o t  designed for rough water 
Mooring and anchoring l i n e s  are 

hindrance to naviga t ion  



w 
ca 

Mechanical 

G r a b  - 

Hydraulic 

P l a i n  Suct ion  

TABLE p (Continued) 

Advantaqes 

Very e f f e c t i v e  around docks, p i e r s ,  
and e s p e c i a l l y  i n  co rne r s  of c u t s  

Limited t o  working i n  silts and 
s t i f f  mud 

Ef fec t ive  i n  removing o b s t r u c t i o n s  
& t r a s h  

Dredging depth is p r a c t i c a l l y  
un l imi t ed  

Can t r a n s p o r t  over  s h o r t  d i s t ances  
Mainly for removal of  free-flowing 

material 

P i p e l i n e C u t t e r h e a d  V e r y  v e r s a t i l e  i n  type of m a t e r i a l  

u s u a l l y  c o n t a i n s  own power u n i t  
handled 

Disadvantaqes 

Not s u i t e d  to s t i f f  and hard  c l a y  
Bucket weight i n s u f f i c i e n t  to 

Channel l e f t  wi th  i r r e g u l a r  bottom 
pene t r a t e  deep 

Simplest  form 
L i m i t e d  m a t e r i a l s  t h a t  can be 

handled 

F loa t ing  d ischarge  l i n e  from 
dredge to land d i s p o s a l  

Limited dredging depth 

r- . . .  , . :  : : .  ' .  
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TABLE R 

RAIL SHIPMENT COST OF SELECTED COMMODITIES 
FROM TOLEDO, OHIO TD MONROE, MICHIGAN 

i".'."..'. . . . . . . . . ,.. . . . . . . 
~~ ... . 

R a i l  Shipment Cost Waterborne Shipment Cost 
Connnodity N e t  Ton ( a )  Net Ton 

Coal 6.52 
Iron Ore 6.20 
Wheat 3.20 

Household Freezers 26.40 
* Indus t r ia l  Elachinev 22.12 

-48 

.62 
Not Available 
Not Available 

. 4a  

* Rate quoted per  hundredweight. 
by 20. 

(a)1975. 

Cost per ton obtained by multiplying 

Personal communication, Chessie Railroad System. 

6.13 Decreased eff ic iency of transportation r e su l t s  i n  increased 
costs and pr ices  throughout the indus t r ia l ,  comnercial, and household 
sectors  of the economy. The n e t  e f f ec t  of reductions i n  d r a f t  is a re- 
duction i n  comerce and in the indus t r ia l  ac t iv i ty  dependent on t h i s  
commerce. Th i s  a l te rna t ive  also has a potent ia l  large-scale e f fec t  
t h a t  could de te r iora te  the human and natural  environment. This a l t e r -  
native was not given fur ther  consideration. 

( 4) Sedimentation and Wastewater Management 

6.14 Pollution abatement, storm runoff, and land management for 
soil erosion control could reduce the need f o r  dredging operations 
s ign i f icant ly .  Studies a r e  underway t o  determine t h e  cost of land 
retent ion of sediments, e.g., the Mamee River Basin Comprehensive 
Study. But p rac t i ca l ly  speaking, an action program based on i t s  
findings and recommendations i s  many years away. 
un i t s  are involved currently with watershed erosion control.  Some 
a r e  the U.S. Army Waterways Experiment Stat ion,  U . S .  Geological Survey, 
S ta te  Conservation Agencies, Soi l  Conservation Districts, Co-operative 
Extention Agents and land planning u n i t s  of the Universities. Their 
ongoing programs have reduced s o i l  losses  to a large degree but  have 
not ye t  provided t h e  t o t a l  protect ion a s  indicated by t h e  large bed 
load still  car r ied  by the Mamee River. 

Many governmental 

6.15 Both Federal and S ta t e  laws require improvements i n  the 
wastewater treatment facil i t ies,  which would reduce concentrations 
of BpD, COD, t o t a l  so l id s ,  nitrogen, phosphorus, and heavy metals. 
Since technoloqy for mass treatment of polluted sediments i s  not  ye t  
avai lable ,  and s t o m a t e r  and wastewater treatment f a c i l i t i e s  are 
beyond the  Corps' maintenance authority,  t h i s  a l te rna t ive  was not 
considered fur ther .  
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B. Disposal Alternatives 
i 

6.16 Four ( 4 )  a l te rna t ives  a re  discussed as possible a l t e rna t ives  
f o r  disposal:  1) a l l  mater ia l  disposed i n  open water; 2) deep (over 
100 f e e t )  water dlsposal;  3) land disposal;  and 4 )  pretreatment Of 
mater ia l .  

6.17 I n  t e n s  of economics, p rac t i ca l i t y ,  i r r e t r i evab le  resources, 
and minimal ecological disrupt ion,  the process of confined dike disposal 
for polluted sediments o f f e r s  the best  solut ion a t  t he  present time. 

All Open Water (1) 

6.10 Open water disposal of pol luted sediment has been considered 
undesirable from an ecological perspective. Introducing sediments to 
an open body of water increases the amunt  of suspended so l ids ,  increases 
turb id i ty ,  and p s s i b l y  r e s u l t s  i n  a re lease of organic and toxic  
substances. The Lnvironmental Protection Agency has s t a t e d  that polluted 
sediment i s  unsuitable f o r  open lake disposal.  
Regulation CFR 209.145(b)(l) governing open water disposal of pol luted 
sediments. 

A s  d i rected by the guidelines of the aforementionid Code of 
Federal Regulations and because of the po ten t i a l  adverse environmental 
impacts associated with t h i s  procedure, t h i s  a l t e rna t ive  was no longer 
considered feas ib le .  

The Corps operates under 

6.19 

( 2 )  Deep Water Disposal 

6.20 The a l t e rna t ive  of discharging sediments t o  open water a reas  
100 f e e t  deep has been suggested t o  diminish disrupt ion of the ecological 

system. To reach waters of t h i s  depth would involve a t r i p  of over 150 
miles one way from Toledo Harbor. ?he grea t ly  increased costs (1Ox or 
more) to accomplish t h i s  type of operation a re  not  substant ia ted by any 
perceived benef i t s .  
Federal Regulations and poten t ia l ly  environmentally adverse, so t h i s  
a l t e rna t ive  was given no fu r the r  consideration. 

This procedure is a l so  contrary with the Code O f  

( 3 )  Land Disposal 

6 .21  Land disposal requires  an inland discharge area and pipel ine 
or other  means of conveyance. 
scarce,  normally pr iva te ly  owned and being used f o r  s o l i d  waste disposal.  
I t  is a Corps policy to secure the maximum pract icable  benef i t s  through 
the u t i l i z a t i o n  of mater ia ls  dredged from authorized navigation channels 
and harbors, provided extra  cost  to  the Government is not incurred. 
Access to disposal pumpout f a c i l i t i e s  would normally require a new 
channel and turn-around area for t he  hopper dredges. Ut i l iza t ion  of 
marsh ateas f o r  sediment disposal is ecological ly  unwise and t h e  

Inland disposal s i t e s  a r e  r e l a t i v e l y  
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proccss  of lonq d i s t ance  p ip ing  has economical, engineer ing,  and 
l o g i s t i c a l  drawbacks. . . .  

(41 Pretreatment  

6.22 Treatment of dredge material can b e  accomplishcd i n  many ways: 
(1) local sewage t rea tment  works; (2 )  s epa ra t e  onshore t reatment  P l a n t ;  
and ( 3 )  on-board t rea tment  p r i o r  t o  in- lake discharqe.  

6.23 A small hopper dredge remves about 5,000 cubic yards  per  day 
o f  material. A 0.5 percen t  slurry of t h e  amount would b e  a volune equiva- 
l e n t  to the  wastewater d ischarge  of 1.2 m i l l i o n  people ( 1 4 ) .  Exis t inq  
sewage t rea tment  p lan ts  do no t  have t h e  capac i ty  t o  t reat  t h e s e  a d d i t i o n a l  
volumes. Costs f o r  new treatment  p l a n t s  a r e  p r o h i b i t i v e  and chemical t r e a t -  
ment t o  se t t le  the suspendea s o l i d s  is expensive. I n  add i t ion ,  chemical 
f l o c u l a t i o n  i n  conjunct ion with open l a k e  d i sposa l  could  cover lake  bottoms 
wi th  sediments conple te ly  unsui tab le  for b i o l o q i c a l  production. 

6.24 In  o rde r  to u t i l i z e  separate onshore t rea tment  plants ,  s t o r i n g ,  
handling, and t r anspor t ing  p rob lem must be addressed and evaluated.  These 
a d d i t i o n a l  s t e p s  would increase t h e  costs immediately by as much as an  
es t imated  10 percent .  S tud ie s  (14) have shown t h e  most e f f i c i e n t  and 
e f f e c t i v e  system t o  b e  a mult i -hear th  i n c i n e r a t i o n  process  provided t h e  
l a r g e r  particles can be removed and then t h e  slurry thickened t o  45 
percent  s o l i d s  as it is fed  i n t o  the i n c i n e r a t o r .  Costs would increase 
r a p i d l y  wi th  reduct ion  in t h e  percentage of s o l i d s .  Estimated cost of 
using t h i s  process f o r  d i sposa l  of 1.2 mil l ion  cubic yards  of  dredge spoil 
i sapproximate ly  $2.5O/cubic yard versus  a cost of  $0.7l /cubic  yard 
for dredging-disposal ope ra t ions  incur red  during 1975. 

6.25 On-board chemical t reatment  is t e c h n i c a l l y  feasible b u t  i s  
economically u n r e a l i s t i c  when consider ing t h e  v o l m e  t h a t  must be re- 
moved. Space requirements for complete t reatment  equipment and t h e  l a r g e  
costs involved to re f i t  t h e  dredge p l a n t s  removed t h i s  a l t e r n a t i v e  
from f u r t h e r  cons idera t ion .  

7. RELATIONSHIP BETWEEN SHORT-TERM USE OF MAN'S ENVIROliMENT AND THE 
MAINTENANCE AND ENFIANCETENT OF LONG-TERM PPODUCTIVITY 

7.01 In  o r d e r  to evalua te  the  environmental r e l a t i o n s h i p s  t h a t  
can be expected t o  occur  as a r e s u l t  of mplementing opera t ion  and 
maintenance ac t iv i t ies  i n  the  Toledo Harbor, t h e  fol lowing d e f i n i t i o n s  
have been appl ied :  

a .  "Local short- term uses" are def ined  a s  ope ra t ion  and 
maintenance a c t i v i t i e s  wi th in  the harbor environment and t h e  impacts 
of t hese  a c t i v i t i e s .  

b. "Nan's environment'' inc ludes  the  phys ica l ,  b i o l o g i c a l ,  
economic, and s o c i a l  components in f luenc ing  t h e  hman community. 

~ ..... . . . . . . . . . 
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c . "Maintenance and enhancement of long-term p roduc t iv i ty"  
is de f ined  a s  t h e  pronot ion of future a c t i v i t i e s  o f  condi t ions  b e n e f i c i a l  
to t h e  n a t u r a l  and hunan environments expected t o  occur  wi th in  t h e  e f f e c t i v e  
l i f e t i m e  of t h e  e x i s t i n g  navigat ion channels i n  Toledo Harbor. 

7.02 Continued annual maintenance of t h e  au thor ized  Federal  navigat ion 
channels permits the  e f f i c i en t  u t i l i z a t i o n  o f  t h e  Toledo Harbor by com- 
mercial cargo vesse l s .  
a c t i v i t i e s  w i l l  not  be c u r t a i l e d  because s h i p s  cannot enter  t h e  p o r t  or 
must sail  wi th  l igh tened  loads. .Such b e n e f i t s  a r e  cons iderable .  A 1968 
s tudy by t h e  Toledo Por t  Authori ty  es t imated  some 2,000 persons were en- 
ployed d i r e c t l y  i n  waterborne activit ies and over 10,000 b e n e f i t  i n d i r e c t l y  
from h a r t o r  a s soc ia t ed  a c t i v i t i e s .  C a r g o  va lues  a t  t h e  time were es t imated  
to b e  i n  t h e  range of 95-115 mi l l i on  d o l l a r s .  

The economic b e n e f i t s  der ived from t h e  Toledo p o r t  

7.03 Decreases i n  lake sediment contamination should r e s u l t  from 
dredging. Containment of t h e  po l lu t ed  materials r e l i e v e s  po ten t ia l  adverse  
e f f e c t s  on w a t e r  q u a l i t y  and should  he lp  upcJrade the Maumee Bay and Toledo 
Harbor f o r  f u t u r e  genera t ions .  This premise is based on upland sedimenta- 
t i on  c o n t r o l  and improved water q u a l i t y  d ischarges  from i n d u s t r i e s ,  munici- 
p a l i t i e s  and farms. 

7.04 I f  sedimentat ion is not con t ro l l ed ,  t h e  maintenance opera t ion  
w i l l  encroach upon the  waters of  Maumee Bay due to t h e  need f o r  dredge 
material d i sposa l .  Some 400 acres of lake  bottom have been changed i n  
t h i s  m a n n e r  s i n c e  1961. O f  course,  t h e s e  a r t i f i c i a l  islands can se rve  a 
p o s i t i v e  use as w i l d l i f e  h a b i t a t ,  r e c r e a t i o n a l  areas, or developments 
such as t h e  p l an  by the  Toledo-Lucas County Por t  Author i ty  to  eventua l ly  
use t h e  new d i sposa l  f a c i l i t y  f 6 r  port expansion. 

7.05 Benthic h a b i t a t  t ha t  w i l l  be  removed by dredging w i l l  p revent  
the re-establishment of  a completely d i v e r s i f i e d  community o f  ben th ic  
inve r t eb ra t e s .  A s  materials s e t t l e  fol lowinq maintenance a c t i v i t i e s ,  a 
low-magnitude s i l t a t i o n  of aqua t i c  h a b i t a t  w i l l  occur  i n  t h e  channel and 
harbor environs.  
on a long-term b a s i s  due to  t h e  pe r iod ic  d is turbance  o r  d e s t r u c t i o n  of  t h e  
ben th ic  h a b i t a t .  

The aqua t i c  exosystem wi th in  the area w i l l  b e  2 i s rup ted  

7.06 Hman produc t iv i ty  wi th  t h e  Toledo Harbor area w i l l  b e n e f i t  
from cont inued maintenance and subsequent use of t h e  r iver .  
channels  w i l l  cont inue  to provide economic o p p o r t u n i t i e s  to  ope ra to r s  an3  
employees of t h e  marine t e n n i n a l s  and pub l i c  revenues t o  c i t y ,  county,  
s t a t e ,  and National government through t a x e s  and licenses related to  t h e  
r i v e r  and harbor  a c t i v i t i e s .  

The naviga t ion  
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8. I R R E X R S I D L E  N:D IRRETRIEVADLE CCWiITIEtT OF RESOURCES WIIICH WOULD . . . . . . . . .. ~ ... 

BE INVOLVE3 I N  T7iE PROWSED ACTION SHOULD I T  BE IMPLEMENTED 

8.0.1 The labor ,  ma te r i a l  and f u e l  committed f o r  t h e  maintenance 
dredging ope ra t ions  f o r  Toledo Harbor are  no t  r e t r i e v a b l e  and may be 
considered a s  commitments of resources  f o r  p r e s e n t  and f u t u r e  genera t ions .  
Maintenance n o m l l y  r e q u i r e s  approximately 200 dredging days i n  a calendar  
year .  

0.02 Bcnthic orqanisms w i l l  be  e l imina ted  from the dredging area 
through sediment d i s r u p t i o n  b u t  should no t  s i g n i f i c a n t l y  hFdct t h e  t o t a l  
bay biology. 
w i l l  occur  du r ing  dredging ope ra t ions ,  mainly from inc reases  i n  t u r b i d i t y  
and r e l e a s e  of contaminants from t h e  sediment .  

Temporary r e v e r s i b l e  d i s r u p t i o n s  t o  t h e  aqua t i c  ecosr j tem 

C.03 Disposal of t h e  p o l l u t e d  ma te r i a l  i n t o  t h e  diked i s l a n d  is con- 
s i d e r e d  an  i r r e v e r s i b l e  and i r r e t r i e v a b l e  use. Drying and aerobic  break- 
down of o rgan ic  ma t t e r  w i l l  permanently a l t e r  t h i s  m a t e r i a l .  The d i sposa l  
sediments arc n o t  i n  s h o r t  supply and r e p r e s e n t  no major n a t u r a l  resources 

a p o s i t i v e  USE of an i r r e v e r s i b l e  ac t ion .  
' i n  t h e i r  p r e s e n t  form. Developnent of t h e  d iked  d i sposa l  area would c rea t e  

8.04 The new o f f shore  d iked  d isposa l  area wi th  i t s  es t imated  10 year  
f i l l  capacity removes from product ion 242 a c r e s  of submerged lands  and a 
r e s u l t a n t  volume of d i sp laced  water i n  a d d i t i o n  t o  t h e  150 ac rea  prev ious ly  
committed t o  t h e  Toledo i s l a n d  d i s p o s a l  site. The need f o r  o t h e r  d i sposa l  
sites i n  t h e  Toledo Harbor area beyond t h e  t e n  year  pe r iod  is h ighly  pro- 
bable .  

8.05 Discharge of p o l l u t e d  sediments to  diked d i sposa l  areas involve 
possible contamination o f  t h e  i s l a n d .  
c e n t r a t i n g  some heavy metals i n  t h e i r  t i s s u e s  i n  amounts g r e a t l y  exceeding 
ambient l e v e l s .  These concent ra t ions  may move up t h e  food cha in  and u l t i -  
mately a f f e c t  man i f  he  i n g e s t s  contaminated food. 

9. COORDIliATIO1.J AND MMMENT AND RESPONSE 

C e r t a i n  p l a n t s  are capable  o f  con- 

.A.  Pub l i c  P a r t i c i p a t i o n  

. 9.01 In  p r i o r  y e a r s  no p u b l i c  meetings,  hear ings,  or workshops were 
h e l d  concerning maintenance dredging and d i s p o s a l  opera t ions .  
based on t h e  f a c t  t h a t  t h e  harbors  and naviga t ion  channels  were e s t a b l i s h e d  
as t h e , r e s u l t  o f  Congressional l e g i s l a t i o n  and t h e  maintenance thereof  w a s  
i nhe ren t  i n  t h e  Federa l  j u r i s d i c t i o n  ove r  navigable  waterways. 

This w a s  

. . . . . . . ~ . .  . ... .. .. ... . .. .~ . . . . . . . ... 
4 3  



9.02 The current  practice is to i s s u e  a Publ ic  Notice of  t h e  i n t e n t  
t o  perform maintenance dredging i n  the  s p e c i f i e d  Federal  Navigation Channels 
and/or Harbors. Th i s  maintenance work is reviewed under t h e  fol lowing 
laws: Federa l  Water Po l lu t ion  Control  A c t  o f  1972, t h e  Nat ional  h v i r o n -  
mental  Pol icy  A c t  of 1969, the  F i sh  and Wi ld l i f e  A c t  o f  1956, t h e  F i s h  and 
Wi ld l i f e  Coordination A c t  o f  1958, t h e  Marine P ro tec t ion  Research and 
Sanctuar ies  A c t  o f  1972, t h e  Nat iona l  Historic Preserva t ion  A c t  of 1966, 
t h e  Endangered Species  A c t  of 1973, as w e l l  as t h e  va r ious  Congressional 
A c t s  au tho r i z ing  cons t ruc t ion  and maintenance of t h e  Federal  p r o j e c t .  

Any person who has  an i n t e r e s t  which may b e  a f f e c t e d  by t h e  d is -  9.03 
posa l  of t h i s  dredged m a t e r i a l  may r eques t  a pub l i c  hear ing .  
must b e  submit ted i n  w r i t i n g  to the  D i s t r i c t  Engineer wi th in  t h i r t y  (30) 
days of t h e  d a t e  of this n o t i c e  and must c l e a r l y  se t  f o r t h  t h e  i n t e r e s t  which 
may be a f f e c t e d  and t h e  manner i n  which t h e  i n t e r e s t  may b e  a f f e c t e d  by t h i s  
a c t i v i t y .  

The request 

9.04 A Publ ic  Notice descr ib ing  t h e  proposed maintenance dredging 
of Tole& Harbor was issued 8 August 1974. 
were rece ived  on ly  from the  U. S .  Environmental P ro tec t ion  Agency (EPA). 
?hat agency expressed w n c e r n  over  mi t iga t ion  measures f o r  t h e  project's 
p o t e n t i a l  water q u a l i t y  e f f e c t s ,  p a r t i c u l a r l y  wi th  respect to suspended 
s o l i d s ,  t u r b i d i t y ,  sediment d i sposa l ,  and e ros ion  c o n t r o l .  The Dis t r i c t  
Engineer determined it w a s  i n  the o v e r a l l  p u b l i c  interest t o  cont inue  
dredging while  an E I S  regarding maintenance dredging of  the Toledo 
H a r b o r  was prepared. A s ta tement  of  f i n d i n g s  to  t h a t  e f f e c t  w a s  made 
a matter of record on 11 September 1974. Subsequently, a w r i t t e n  
de te rmina t ion  not t o  hold a public hear ing  w a s  f i l e d  on 19 September 
1974 by the  D e t r o i t  Dis t r ic t  Engineer,  s i n c e  t h e r e  were no r e q u e s t s  
f o r  a p u b l i c  hear inq.  

Conments t o  t h e  P u b l i c  Notice 

9.05 Maintenance dredging ope ra t ions  f o r  t h e  Toledo Harbor Channels 
were continued du r ing  1975 under t h e  a u t h o r i t y  of 33  CFR209.145. 
dredging operations a r e  undertaken pursuant  to t h e  C o r p s '  Management 
Program for Environmental Impact Statements  f o r  projects i n  an opera t ion  
and maintenance s t a t u s .  
Environmental Q u a l i t y  and no t i ced  i n  t h e  Federa l  Reg i s t e r ,  J u l y  22, 1974, 
V o l .  39; page 22635. The Publ ic  Notice o f  (1 August 1974 implements t h i s  
r e g u l a t i o n .  

These 

The Program was approved by the  Council  on 

B. Government Agencies 

9.06 Cpments from governmental agenc ie s  were g e n e r a l l y  u n c r i t i c a l  
of the  need f o r  maintenance dredging of Toledo Harbor. However, more com- 
plete information w a s  reques ted  f o r  many s e c t i o n s  o f  t h e  Dra f t  Environmental 
Statement (DEIS) inc luding  background, b io logy ,  methods and alternatives 
to t h e  proposed project. 
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9.07 H i s t o r i c a l ,  c u l t u r a l  or archaeologica l  properties t h a t  would be 
Concern w a s  a f f e c t e d  by dredging a r e  no t  p re sen t  i n  t h e  ope ra t iona l  area. 

expressed by regula tory  agencies  (U.S. EPA: MDNR; OEPA) t h a t  resuspension 
of contaminants from p o l l u t e d  sediments would s e r i o u s l y  a f f e c t  water q u a l i t y  
and the  inhab i t ing  a q u a t i c  organisms. Compiled benth ic  da t a  showed a h ighly  
d i s t u r b e d  aquatic ecosystem composed p r imar i ly  of p o l l u t i o n  t o l e r a n t  orqan- 
isms. Corps r e sea rch  s h o w s  t h a t  some contaminants may b e  released from 
dredged sediments though t h e  e f f e c t s  should be o f  a temporary na tu re  t o  
the p resen t  a q u a t i c  ecosystem. Addit ional  i n f o r m t i o n  on the f i s h  and fowl 
of the  a rea  w a s  requested by the U.S. Department of I n t e r i o r .  More in fo r -  
mation has  been added to  the f i n a l  environmental impact s ta tement  (FEIS)  
address ing  these  concerns.  

.... ,~ :. .... 
~ ... , . .... .... ... 

C. C i t i zen  Groups 

9.08 The dredging p r o j e c t  has  been w e l l  pub l i c i zed  by local and re- 
g iona l  news media. 
concerned c i t i z e n s .  C i t i z e n  groups d i d  comment on the  Draft  Environmental 
Impact Statement.  The National  Associat ion of  River and Harbor Cont rac tors  
quest ioned why the DEIS d i d  not  i nc lude  a s e c t i o n  on non-Federal drecloing 
ope ra t ions  i n  t h e  harbor. 
a u t h o r i t y  of the River and Harbor A c t  of 1899 f o r  any dredging, excavation 
o r  fill i n  navigable  waters. Before a penni t  is g ran ted  f o r  such a c t i o n ,  an 
environmental assessment is made and eva lua ted  t o  determine t h e  need f o r  
an environmental impact s ta tement .  Health Planning Associat ion of North- 
western Ohio comented  on dike upkeep fol lowing sediment depos i t ion .  
i n t e r e s t s  would maintain t h e  disposal s i t e ,  and coordinat ion with e ros ion  
c o n t r o l  agencies is cont inuing t o  prevent  or reduce f u r t h e r  sedimentat ion 
problems of t h e  harbor  area. 

No comments on t h e  publ ic  n o t i c e  were received from 

Non-Federal dredging r equ i r e s  a pemit under 

Local 

9.09 D r a f t  Environmental Statements were s e n t  t o  many governmental 
and c i t i z e n  groups.  Comnents rece ived  from responding groups are l i s t e d  
i n  the  comments and response s e c t i o n ,  Appendix C. 

9.10 The Dra f t  Environmental Statement w a s  s e n t  t o  t h e  following 
agencies  and groups reques t ing  t h e i r  review and comments: 

Advisory Council on H i s t o r i c  Preserva t ion  
Federa l  Power Conmission 
U . S .  Department of Agr i cu l tu re  - Forest Serv ice  
U.S. Department of Commerce 
U . S .  Department of Health,  Education, and Welfare 
U.S.  Department of t h e  I n t e r i o r  

U.S.  Department of Transpor ta t ion  - Federal  Highway Administration 
U.S. Department of  Transpor ta t ion  - U.S.  Coast Guard 
U.S. Environmental P r o t e c t i o n  Agency 
Ohio Historic P rese rva t ion  Of f i ce  
Ohio H i s t o r i c a l  Soc ie ty  

I U.S. Department  of t h e  I n t e r i o r  - F i s h  and Wi ld l i f e  Service 

... 
. . . . . . . . . . . . . . . . . . . . . . . . . .~~~~ ..... 
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S t a t e  of Ohio Environmental P r o t e c t i o n  Agency 
S t a t e  of Ohio - Department of Natural  Resources* 
S t a t e  of Michigan - Department of Natural Resources 
l lea l th  Planning Associat ion of Mqrthwest Ohio 
Lake E r i e  Advisory Conunittee 
Nat ional  Associat ion of River and H a r b o r  Cont rac tors  
C i t y  of lb l edo ,  Ohio' 
Toledo M e t r o w l i t a n  Area Council of Governments 
Toledo-Lucas County P o r t  Authority" 
Toledo N a t u r a l i s t s '  Assoc ia t ion  
Nat ional  Audobon Socie ty*  

'No'response to t h e  Draf t  E I S  received.  

I 
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I... :. 
Advisory Council on Histor ic  Preservation . .. .. . . . . . . . ...... 

1. Conment: 

I f  no National Reqister property is affected by the project, a 
section de ta i l ing  t h i s  determination must appear i n  the environmental state- 
ment. 

Response : 

A sect ion has been added tD the Final E I S  indicating no National 
Note paragraph 4.01. Register property w i l l  be affected.  

2. Colnnent: 

A statement should be made as t o  whether or not the  proposed under- 
taking w i l l  contribute to the preservation and enhancement of non-Federally 
owned d i s t r i c t s ,  sites, buildings,  s t ruc tures ,  and objects  of h i s to r i ca l ,  
archaeological, architectural ar cul tura l  significance.  

Response : 

Tk dredging of sediments from the bottcm of the  Maumee River and 
adjoining bay w i l l  not affect any propert ies  of h i s to r i ca l ,  archaeological, 
a rch i tec tura l  or cultural s ignif icance as there  are no ident i f ied  si tes i n  
the r i v e r  or near the disposal areas.  
included i n  the environmental statement, par. 2.49. 

A statement to t h i s  e f f e c t  is now 

Federal Power  C m m i s s i o n  

1. Colrrment: 

No Comments on the D r a f t  E IS .  

U.S. Department of Agriculture, Forest Service 

1. Cormlent: 

I t  is not  clear whether t h i s  statement is intended as a "program- 
matic" statement that would not be repeated annually, or whether it is meant 
to  cover only FY 1974 dredging. 

1 

Response : 

The Final EIS  w i l l  be reviewed per iodical ly  t o  determine whether 
updating is necessary. I t  w a s  not meant t o  cover FY 1974 dredging. 

! 

I 

.. . 
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2. comnent: 

There has n o t  been an attempt t o  weigh the benef i t s  of annual 
dredging against the costs .  
in l i g h t  of the  steady decline in tonnage-from and i n t o  the harbor. 

This analysis  becomes par t icu lar ly  important 

Response : 
While not presenting a benefit /cost  r a t io ,  per se,  the figures 

c lear ly  indicate  the monetary values generated by harbor u t i l i za t ion .  See 
Section 1.D. 

U.S. Department of Commerce 

1. c m e n t :  

The draft environmental impact statement incompletely describes 
the environmental s e t t i n g  of the project  area. 
in d e t a i l  the aquatic resources of Mamee Bay, the  Maumee River, and the  
proposed open lake disposal site. 

The statement should discuss 

Response : 

Information concerning the aquatic resources of t h e  Marrmee River 
and Bay area has been expanded in the Final EIS i n  Section 2.  

2. Comnent: 

Reference page i, Section 3 ( B )  (DEIS). Should indicate  t h a t  benthic 
organisms w i l l  be disturbed and removed throughout the  project  area. 

Response : 

Agreed, see Section 2-1 and paragraphs 4.06 and 4.08. 

3. Comment: 

Reference page 4 ,  paragraph 1 ( D E I S ) .  W e  suggest that the  proposed 
open l ake  disposal area be depicted on a map. 

Response : 

The, location of the-disposal  areas' i s  shown on Figure 3.  

4. C o m e n t :  

Reference page 6 ,  Section 2 (DEIS) .  Describe t h e  open lake disposal 
area as w e l l  as the area in the inrmediate v i c i n i t y  of t h e  navigational pro jec t .  

... . . . . .  
i.::.~ . I .  
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Response: 

The open lake disposal area a s  w e l l  as the  other disposal sites 
are described i n  Section l . C .  Section 2.A. has area description. 

5. Comnent: 

A discussion of the ongoing Maumee Level B Study being conducted 
by the Great Lakes Basin C m i s s i o n ,  and a discussion of the effect t h i s  
study may have on f u t u r e  sediment loading, dredging requirements, and ac- 
ceptable disposal sites should be included i n  t h i s  section. 

Response : 

The Matrmee River Level B Study is incanplete and i S  a reconnais- 
sance l eve l  evaluation of water and land resources. I t  is prepared to 
ident i fy  complex long-range problems through a group of frame-work s tudies  
and to recornend plans and programs to be implemented by Federal, S t a t e  
and loca l  e n t i t i e s .  
No reconendat ions from t h i s  study have been o f f i c i a l l y  formulated. 

When completed it w i l l  be u t i l i z e d  where applicable. 

6 .  Coment: 

Reference page 15, paragraph 2 (DEIS). Location of the biological 
a c t i v i t y  discussed should be noted. As previously s ta ted ,  a description 
of the biological  a c t i v i t y  in the area of the  open lake disposal s i t e  should 
be included. Include actual  biological  data. 

Response: 

A complete descr ipt ion,  including location of the former open lake 
disposal for  the non-polluted materials,  has been Included In the Final EIS 
i n  Section 21. 

7 .  C m e n t :  

Reference page 15, section 2.10 Fish (DEIS). A thorough evaluation 
Explain why a range of tonnages of the  p ro jec t ' s  impacts on f i s h  is needed. 

were presented for  a s ingle  year. 

Response: 

Additional information concerning f i s h  resources i n  Maumee Bay 
area has been included i n  the Final EIS in Section 2-K. 
i n  DEIS were estimates furnished by the  Ohio DNR. 
i n  =IS. 

Figures s h m  
They have been deleted 

...... . ... . . . . . . .. . . 
[... :.::.~ .. . . . . . . .... 
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8. Comnent: 

r .. I .  :;:.:. 
<. .:: 

The conclusion tha t  the  removal of polluted sediments w i l l  improve 

. 
bottom habi ta t s  of the dredged areas seems premature. Any improvements in 
the benthic habi ta t  w i l l  depend on the substrate  exposed and the r a t e  a t  
which polluted sediments are redeposited in the area. The apparently con- 
f l i c t i n g  statements in t h i s  section and in DREDGING IMPACTS should be re- 
conciled. 

Response : 

Statement c l a r i f i ca t ion  is in  paragraphs 4.06-4.09. With implemen- 
t a t ion  of land management and pollution control f a c i l i t i e s ,  sediments con- 
taining fewer contaminants should be deposited i n  the r ive r  and lake. 

9. Conment: 

The area Over which turbidi ty  and s i l t a t i o n  are t o  occur should 
be described and the impacts discussed. 
on f i s h  spawning areas should also be determined and described. 

Any e f f ec t s  t h a t  s i l t a t i o n  may have 

Response: 

Due t o  the sand, c lay and silt composition of the r i v e r  and bay 
any area dredged w i l l  have adverse impacts. 
not determined u n t i l  several weeks p r io r  to dredging. 
t ions  a re  indicated in Figure 3. 
added in FEIS. 

Exact areas to be dredged are 
The disposal loca- 

A discussion of f i s h  spawning has been 
Refer to paragraph 2.48. 

10. c m e n t :  

Any adyerse e f f ec t s  that may r e s u l t  from resuspending pol lutants  
that could in t e rac t  with the  chemical o r  thermal plumes from the  Toledo 
Edison power plants  located in the area should be discussed. 

Response: 

The contaminants that the  dredging resuspends could possibly be 
transported over a wider area of lake i f  they interact with the thermal 
plumes discharged from the power plants .  Temperature increases re la ted to 
thermal loading of the river may cause an increased rate of dissolved oxy- 
gen depletion by resuspended nut r ien ts  or increased organic material  de- 
composing. pf course, t h i s  i s  dependent upon the temperature d i f f e r e n t i a l  
between the t h e d  plume and ambient water temperatures. 

11. C m e n t :  

The source of the data  on percent oxygen reduction resul t ing from 
resuspended organics should be cited. .  

...... .... . . t.:.. . .  . ~. 
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f'.:..:',:.:. 
.... . .... . Response: 

This data was obtained from Reference 6. 

1 2 .  C m e n t :  

Include a discussion of the impacts associated w i t h  open lake dis-  
posal of the clean spoi l  (approximately 275,600 cubic yards).  

Response : 

Sections dealing with the effects of open lake disposal of non- 
polluted sediments are  paragraphs 1.20 and 4.24.  

13. Comment: 

Although benthic organisms w i l l  recolonize the  area following 
dredging, the species d ivers i ty  could be reduced. 
(annual) dredging, the species canposition of the  area may never reach a 
t rue  balance, and maximum sustained population density may never be achieved. 

As a r e s u l t  of perioqic 

Response : 

This axment has been added in paragraph 4.25. 

14. C-nt: 

Reference page 19, Section 6 ( D E I S ) .  The discussion of each of 
the a l te rna t ives  ahd its impacts should be expanded to  support the con- 
clusive statements presented. 

Response : 

The a l te rna t ives  have been separated i n t o  dredging and disposal 
a l te rna t ives  and the discussion expanded in  Section 6. 

15. Canrrment: 

Reference page 2 0 ,  Section 7 .1  ( D E I S ) .  A discussion of t h e  short- 
term ecological e f fec ts  should be included. 

Response: 

A discussion of the short-term use  of the environment has been 
I 

expanded i n  Section 7. 

16. Comrment: 

As time progresses, it w i l l  become more d i f f i c u l t  t o  find 
. . . . . . . . . . . . . . , . .  

~ .. . . . .. . . . ..... 
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su i tab le  disposal sites without harming the lake or land environment. 
Steps should be taken to reduce sediment input. Determination is needed 
of sediment sources and paths of t h e i r  movement. These problems should 
be discussed in  connection with the  preliminary findings of t h e  Maumee 
Bay Level B Study c i t e d  below. With this information, select ion must 
be made of most e f fec t ive  ways to re t a in  sediment from reaching the harbor. 

Response: 

The Maumee Bay Level B Study is continuing and has not reached 

This  study is 
any conclusions. 
possible solutions t o  erosion and sedimentation control. 
to  develop an action program t o  s a t i s f y  the water and re la ted  land 
resource needs and desires  for up to 25 years. 
are a s  follows: 

Several areas have been discussed and considered as 

Some of the  p o s s i b i l i t i e s  

1) advanced waste treatment to meet water quality standards; 

2 )  select land where drainage pa t te rns ,  toposraphy and soils 
are favorable for  the intended use; 

3) f i t  the development in to  the si te and provide erosion 
control measures; 

4) develop large t r a c t s  i n  small workable un i t s  so large areas 
are not l e f t  expsed  fo r  long periods of time; 

5) 

6) protect c r i t i c a l  areas during construction with mulch or 

minimize grading and-remval  of trees and other vegetation; 

temporary cover; 

construct sediment basins to contain runoff and t rap  

es tab l i sh  permnent vegetation: 

a l t e r  crop pat tern;  

change t i l l a g e  systems; 

qpply conservation pract ices;  

provide adequate t i l e  drainage; 

remove stream obstructions; 

reshape the  streambank; . 
(,::.:: . 

... 
.. 



. . .  
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15) i n s t a l l  r i p r a p  or o t h e r  p r o t e c t i v e  l i n i n g ;  and 

- 16) remove undes i rab le  vege ta t ion .  

Correc t ive  a c t i o n s  are underway and have been f o r  many years .  
Technical expe r t i s e  on sedimentat ion c o n t r o l  of upland areas may be 
obtained from t h e  U.S. Geologic Survey, U S .  Forest Serv ice ,  U.S. 
Department of Agr icu l ture ,  County Extension Agents, S o i l  Conservation 
Distr ic ts ,  and Universi ty  Agr icu l ture  and Landscape Departments. 

17. Cmment: 

Reference to  page 5, paragraph 1 (DEIS). This  paragraph i n d i c a t e s  
t h a t  the p r o j e c t  descr ibed  in this draf t  environmental impact s ta tement  
is p r e s e n t l y  underway. The conclusion could be dram t h a t  t h e  environ- 
mental impact s ta tement  is "af ter- the-fact . ' '  I n  order  to c l a r i f y  t h e  
document a s  t o  the period covered by t h i s  d r a f t  environmental impact 
s ta tement ,  i t  i s  recomended t h a t  a Fiscal Year be indica ted .  In  add i t ion ,  
cons ide ra t ion  should be given to i n d i c a t i n g  t h e  Corps' procedures for 
updating EIS 'S  on annual dredging projects such as this. 

Response : 

The Dis t r ic t  Engineer determined t h a t  it was i n  t h e  o v e r a l l  
public i n t e r e s t  to  cont inue maintenance of t h e  Toledo Harbor channels 
concurren t ly  with the p repa ra t ion  of an  Environmental Impact Statement.  
A statement  of  f i n d i n g s  ta that effect  w a s  made a matter of record on 
11 September 1974,. The EIS i s  to cover CY 1976 and w i l l  be reviewed 
p e r i o d i c a l l y  to  determine whether updating is necessary.  Guidelines 
governing t h i s  a c t i o n  were publ ished i n  the Federal Regis te r ,  Vol. 39, 
p. 22635, Ju ly  22, 1974. 

18. Cament:  

Reference t o  t h e  a l t e r n a t i v e s ,  s e c t i o n  6 (DEIS). It is 
recommended t h a t  a f i f t h  a l t e r n a t i v e ,  source con t ro l  of sediment,  be 
eva lua ted .  The information obta ined  from t h e  recomnendations concerning 
sediment set f o r t h  above would provide a base for t h i s  eva lua t ion .  

Response : 

We fe l t  t h a t  6.14, Sedimen'tation and  Wastewater Management made suf- 
I ficient r e fe rence  t o  land r e t e n t i o n  of sediments. 

in the s tudy are not unique; their e f f ec t iveness  s t i l l  depends on 
the implementation of  a success fu l  a c t i o n  program. 

The s o l u t i o n s  presented 

.... . 
~ ... 
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U. S. Department of Health, Education, and Welfare 

1. Comment: 

T h i s  project  w i l l  not impact to  any s ign i f i can t  degree on the 
health,  education o r  welfare of the  population. 

U. S.  Department of the In t e r io r , -  letter of 13 February 1975 

1. coment:  

The sect ion "Environmental Set t ing Without the  Project" should 
be expanded t o  include more information on f i s h  and wi ld l i f e  in the 
pro jec t  area. 

Response: 

Additional information has been added to the F i n a l  EIS i n  
Section 2 concerning f i s h  and wildlife resources i n  the project  area.  

2. Ccmment: 

Because of the known high waterfowl value of t h e  bay, we believe 
a more complete discussion of the  waterfowl found i n  the  bay is necessary. 

Response : 

Section 2-J on waterfowl has been re-written and expanded. 

3. Cement: 

Additional information. including more quant i f ied data, would en- 
hance the discussion of f i s h .  This information should include locations 
of spawning areas, f i s h  migrations, spawning runs and the  value of t h e  pro- 
ject area as a f i s h  feeding and nursery area. 

Response : 

The sect ion on f i s h  has been revised i n  the Final  EIS i n  t h e  Sec- 
Information con- 

There 
t i on  K of the Environmental Se t t ing  Without the ProJect. 
cerning f i sh ,hab i t a t  i n  the Maumee Bay area is not well  docmented. 
are several  ongoing s tudies  addressing these def ic iencies  and more posi t ive 
information should be avai lable  two-three years from now. 

4 .  Conment: 

In  the d r a f t ,  the  statement i n  the l a s t  paragraph on page 16 r e l a t -  
ing that bottom habi ta t s  w i l l  be improved by the dredging, is somewhat m i s -  

conducted on an annual basis .  
leading. This disser t ion possibly could be t rue  i f  the dredging w a s  not f 
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. .. 
, .... . .. . ,. . . . . . . . . . . . . . . .... Response : 

The c l a r i f i ca t ion  can be found in  paragraphs 4.06-4.09 i n  the 
Final  E I S .  

5 .  C m e n t :  

The impacts associated with the present disposal area should 
be discussed and the planned future  use of the s i t e  should be indicated. 

Response : 

Section 4C includes additional information on open lake disposal 
including impacts on benthic organisms. 
disposal f a c i l i t y  i s  described in  paragraph 3.05 t o  the extent known a t  
t h i s  time and impacts associated with the formation of t h i s  island are  
discussed i n  paragraphs 4.19 through 4.22.  

Future use of the present confined 

6 .  Canment: 

The portion of the statement e n t i t l e d  “Unavoidable Adverse 
Environmental Effects”  should include a discussion of the  spoil disposal 
s i t e .  

Response: 

Information on the sediment disposal site is included i n  t h e  
Final E I S  i n  Sections 1-C and 4-C. 

7 .  Cornmenti 

The EIS  should discuss the anticipated e f fec ts  of the  dredging on 
the u s e  of public outdoor recreation f a c i l i t i e s  i n  the project  area, i n -  
cluding Mamee Bay Sta te  Park and Riverfront East Park. 
ing i s  expected t o  have s igni f icant  impacts on any of these f a c i l i t i e s ,  
mit igat ive measures should be indicated. 

Also, i f  t h e  dredg- 

Response: 

The dredging or disposal i n  the Harbor area should have no e f f e c t  
on the usage of any nearby recreation sites. 

8 .  Comment: 
I 

I t  should be s t ressed t h a t  the use of shoal waters and other  shal- 
low water areas  as  containment sites destroys the high natural  biological  
production associated with these areas ,  thereby having a potent ia l ly  de- 
grading e f f e c t  on the fu ture  of Lake Erie. 

... 
~ ~~ . . . . . . . . . ,... .. ~ . . .. . . . . . . .~ ...... 
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Response : 

Agreed, cer ta in  portions of the complex aquatic system are a l te red .  
. See section B of Relationship.Between Short-Tern Use of Man's Environment 

and the Maintenance and Enhancement of Long-Term Productivity. 

9. Comment: 

We agree with the first sentence of the 3rd paragraph on p. 21  

Developent of 
( D E W  which l ists  the loss of a portion of Marnee Bay as  i r re t r ievable ;  
however, w e  suggest t ha t  the 2nd sentence be qual i f ied.  
the disposal  si te is not a posi t ive act ion with respect t o  f i s h  and 
wi ld l i f e  hab i t a t  values. 

Response': 

In ce r t a in  cases,  disposal areas may act like reefs  and ac tua l ly  
These diked disposal areas also become nesting and res t ing  a t t r a c t  f i s h .  

areas for bi rds .  
use i s  a pos i t ive  aspect regarding water and outdoor recreat ional  enjoyment 
by man. 

Development of the  diked area  fo r  recreat ion and boating 

U. S. Department of the In te r ior  - l e t t e r  of 7 March 1975 

1. Conrment: 

No analyses or other  descr ipt ive data appear to have been provided 
to support the conclusion tha t  sediments i n  the  outer 13 m i l e s  of t h e  channel 
a r e  unpolluted, or to support the select ion of the f ive-mile  point  as a 
cut-off point  fo r  confined spoi l  disposal.  

Response : 

The Corps of Engineers relies upon the Environmental Protection 
Agency's determination of the s t a t u s  and pollution and non-pollution limits 
for  each harbor. A l e t t e r  from EPA (Appendix C) of February 13, 1974, 
v e r i f i e s  t h i s  information. 

This letter indicated which areas of TDledo H a r b o r  were considered 
polluted and non-polluted. The advice contained i n  t h a t  l e t t e r  w a s  never 
changed or a l t e r ed  u n t i l  rece ip t  of EPA's response t o  the  DEIS (27 March 
19751, wherein,the Corps w a s  infonned that it should not  be assumed that 
sediments hyond the 5 mile point  w e r e  unpolluted because kncnrledge of 
the  pol lut ional  status of sediments in the outer  bay does not exist. 
In order  to c l a r i f y  this apparent contradiction the Corps conducted 



.. .~ '. . . . . . . . . . . . .. . . f u r t h e r  coord ina t ion  wi th  EPA, Region V. The f i n a l  determinat ion Of 

sampling l ake  bottom sediments beyond the  5 m i l e  po in t  are ind ica t ed  
in EPA let ter 20 June 1975 ( included i n  Appendix C ) .  The Corps w i l l  
n o t  remove these  materials to the open-lake d i sposa l  area if t h q  
are dee-rmined to be po l lu t ed .  
sediments were received 1 9  January 1976 i n d i c a t i n g  that. "none o f  the  sediments 
iake  L p o s a  . 

. . . . . . . . 
~ ... .. ...... 

EPA ana lys i s  of t h e s e  outer bay 

a e w  rd of il?~ upstream l i m i t  of  the f e d e r a l  p r o j e c t  are s u i t a b l e  for open 
2. -Campent: 

Sediment da t a  on Table A d i d  n o t  indicate t h e  number of samples 
analyzed nor t h e i r  l o c a t i o n s  (DEIS)  . 

Response: 

Table F has  been expanded and inc ludes  t h e  number of samples 
and f i g u r e  7 i l l u s t r a t e s  t h e  sampling s t a t i o n s .  

3. Comnent: 

I t  i s  states t h a t  sediments in t h e  channel beginning f i v e  m i l e s  
frcm the r i v e r  mouth "are similar in na tu re  to t h e  l a k e  bottom materials" 
(p.  3 c e n t e r ) ,  b u t  no d e s c r i p t i o n  of t h e s e  materials has  been found in t h e  
draf t  s ta tement .  

Response : 

This  s ta tement  has  been explained i n  t h e  Project Descr ipt ion,  
Sec t ion  C. 

4. CGnmlent: 

W e  b e l i e v e  the f i g u r e  given on page 1 2 ,  of the DEIS t h i r d  l i n e  
from t h e  bottom, of 2,212,000 tons/year for total  solids (assumed to mean 
suspended sediment p lus  d i s so lved  s o l i d s )  may be i n  error. 

Response : 

This f i g u r e  was contained in t h e  Federa l  Water Po l lu t ion  Cont ro l  
Adminis t ra t ion ' s  1968 summary (33) .  According t o  t h i s  r e p o r t , a n  average of 
2,212,000 tons per year of to ta l  s o l i d s  ( t h e  sum of suspended and d i s so lved  
materials in a sample) e n t e r  Lake E r i e  from t h e  Maumee River Basin. 

5.  Connnent: 
I 

Table F, page 1 2  (DEIS), g i v e s  a range fo r  suspended s o l i d s  va lue  
of 11.8 t o  547.4 m g / l .  Our 23-year record  i n d i c a t e s  a range i n  va lues  of 
8 to 1,380 mg/l. 

..... ...... . . . .. . . . . . ... . . .  . . . . . . . . . . .. .. 
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Response : 

The data (on Table D i n  the Final EIS) is the  r e s u l t  of a 
5-month study during 1967, which may explain the lesser range. 

U. S .  Department of the  In t e r io r  - Fish 6 W i l d l i f e  Service 

1. Ccmment: 

Cover page and page i of the  DEIS: The t i t l e  of t h i s  EIS  should 
. be ". . . in Toledo H a r b o r ,  Ohio." 

Response : 

This has been corrected. 

2. C m e n t :  

Refer t o  pages 2 and 3, Table  A (DEIS) : Such tables a r e  of 
questionable value without means fo r  lead, zinc, and iron; sample 
sizes fo r  a l l  parameters; and sample standard deviations or standard 
errors of the means. 

Response : 

Heavy m e t a l s  data w a s  fmm a mercury study of Lake Erie and t h i s  
limited data  i s  i n  Table G. In Table F data was from another study and 
did not  wn ta in  r a w  data to  determine sample standard deviations. 
of samples for  each parameter has been included in  Table F of the  Final 
EIS.  

Number 

3. Comnent: 

Refer t o  page 4 (DEIS) : 
given i n  paragraph 1 i s  85% of t h a t  in paragraph 2. 
f igure,  s ince it is derived f ran  Table B. 

The 1,175,000 cubic yards reuoved annually 
R e p o r t  only t h e  latter 

(But a lso see page i.) 

Response : 

These values have been revised. See paragraph 1.21 and Table A. 

4.  Comment: 
I 
Page 5: (DEIS) Point (b) c o n f l i c t s  with the second complete para- 

graph on page 19. 

Response : 

This conf l ic t  has been c l a r i f i ed .  ... . 
i.:.:::: 

Of a l l  methods for dredging, 
1. .::. the hopper dredge would conf l ic t  least with on-going navigation. .~ ~ 



,. ... . ~. .. . .~ . .. .... .. . ..... 

5 .  Comnent: 

. Refer t o  page 8 ,  paragraph 1, sentences, 4 ,  5 ,  and 6 (DEIS) : River 
discharge o r  flow is expressed in three d i f f e ren t  u n i t s  -- cubic meters, 
cubic meters/sec, and cubic feet/sec.  Adopt one of the last tbu. 

Response : 

This has been corrected so a l l  the values a re  expressed a s  Cubic 
f ee t  per second (cfs)  or f e e t  per second ( f t / s ec ) .  

6. Coment: 

DEIS section 2.10, paragraph 1: Change sentence 1 t o  "Maumee Bay's  
principal f i s h  species and commercial catch are shown i n  Table I." 
the l a s t  sentence. 

Delete 
Change the heading for  Table I t o  "COMMERCIAL FISH PRO- 

DUCTION, MAUMEE BAY AREA (1971) ." 
Response : 

Corrections have been m a d e  on Table L of the Final EIS. 

7. Comnent: 

DEIS Page 17, top: This conf l i c t s  with the second paragraph on 
page 18. 

Response : 

This sect ion has been expanded and the confl ic t ing s t a t emen t s  
corrected. Refer to  Section 4-B. 

8 .  Colmpent: 

Fish species and benthic organisms may return and recolonize, but 
do you expect them t o  be of the  same (or be t te r )  qua l i ty  and quantity? 

Response: 

See Comnent N o .  13, U.S. Department of Conmerce. 
I 

9. C m e n t :  

DEE, Page 20:  Subpoints 6.3 and 6.4 should be entered to  cor- 
respond w i t h  (3) and (4) on page 19. 

. .  . .. .. .. .. .~ .. . .. . .. .... . ... 
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Response : 

This e r ro r  has been corrected. 

U.S. Department of Transportation - Department of Highways 

1. Coment: 

W e  have no comnents to o f fe r  regarding the proposed improvement. 

U.S. Department of Transportation - Coast Guard 

1. corrment: 

No coments.  

U.S. Environmental Protection Agency 

1. Coment: 

Additional information and exhibi ts  under Project Description a re  
required on the ex is t ing  Toledo Island confined disposal f a c i l i t y  (CDF.) with 
regard to the  composition and in t eg r i ty  of its dike design and average spo i l  
elevation; location of the ex is t ing  weir overflow works; the pipel ine s t ruc-  
a r e  and pumpout mooring fac i l i ty .  for  the hoppers; the average retent ion time 
afforded pr ior  t o  discharge through the w e i r ,  and the s t a tus  of vegetative 
cover and spoi l  e f fec ts ;  and the past e f f ec t s  of wind and water erosion on 
dike s t ruc tures  and spo i l  material. 

Response: 

A description of the CLIP has been added t o  the Final EIS, includ- 
ing the other confined s i t e s  - those on the  r i v e r  and the proposed confined 
site. See paragraphs 1.12, 1.13, 4.12, and 4.17. Storms, during 
periods of high water, have caused some erosion but any area that shows 
erosion i s  repaired and reinforced with r ip rap  t o  de t e r  t h i s  process. 

2. Coment: 

a) dince we have not c lass i f ied  bottom sediments i n  the channel 
from m i l e  point 5 and beyond, it should not be assuwd that these sediments 
z e  unpolluted. b) We request that the  sediments from m i l e  pint 5 t o  
the outer pro jec t  limits of dredging be sampled a t  one m i l e  in te rva ls  in the  
near future  and tha t  t h i s  information be presented t o  our of f i ce  for  review. 
c) U.S. EPA resampled the  Toledo Harbor area last March 27, 1973. A copy 
of t h e  survey report  is avai lable  and should be incorporated i n  the EIS. 

( 
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Response : 

a) 

. . . . . .. .. . ... 

This is not an assumption. A letter fram EPA dated February 13, 
1974 (Appendix C) v e r i f i e s  the c l a s s i f i ca t ion  t h a t  has guided the Corps 
dredging operation and design/construction of additional disposal sites. 
b) As a r e s u l t  of subsequent coordination between the Corps and EPA, a 
sampling survey w a s  conducted by EPA during September 1975 on the  outer 
bay sediments. Resultswere received in January 1976. All sediments have ' 

been judged as unsuitable f o r  open water disposai. 
I and K. 

- ,  Data is included in Tables 

3. Conment: 

The disadvantages of u t i l i z i n g  a hopper dredge should also be de- 
t a i l ed  i n  the EIS. 

Response : 

The disadvantages of using a hopper dredge have been included in 
the discussion Description of Dredging Cperations i n  SectionlC. -- The Plan. 

4 .  Ccanment: 

I t  should be mentioned t h a t  the high turb id i ty  encountered in the  
hopper's overflow is caused by the displac-t of a supernatant containing 
a f i n e  suspension of clays,  silts, inorganic and organic p o l l u t a n t s  by more 
settleable and la rger  sediment particles. 
ing these f ines  and pol lutants  i n t o  the aquatic environment should be dis-  
cussed i n  more detail.  

The adverse e f f ec t s  of resuspend- 

Response: 

Additional information dealing with t h e  resuspension of f i n e  par- 
ticles has been added to the Final EIS. Refer t o  Section 4-8. 

5. C m e n t :  

The EIS  should indicate  t h e  average volume of overflow discharged 
from each hopper dredge per operation t r i p  i n  this harbor t o  achieve t h e  
desired volume and spoi l  mixture fo r  t ransport  t o  the CDF. 

Response : 

Six test loads during the  overflow period frcm t h e  MARKHBM resul ted 
i n  overflows ranging from 38%-88% of the load volume depending upon the  
dredged material composition. Large p a r t i c l e s  (sand) necessi ta te  very 
l i t t l e  overflow while small particles (silts and clays) need increased 
overflow time t o  f i l l  the hoppers with an economical load. 
volume f o r  the MARKHAM i s  approximately 2,700 cubic yards. 

Maximum load 
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6.  Cmunent: - 

(y ~.. .  
.... ..... .... .... 

We recornend tha t  hopper r i n s e  water be pumped d i rec t ly  to the CDF 
ra ther  than discharging it  to the  bay. 

Response : 

As a matter of pract ice ,  rinse water from Corps-operated hopper 
dredges are discharged i n t o  the CDF. 

7. ' ccmment: 

The economic and environmental costs and benef i t s  of transporting 
the desired high solids spoi l  mixture  as opposed t o  a less concentrated 
spoi l  m i x t r r r e  should be compared and thoroughly discussed. 

Response: 

Cycle time from dredging a t  the r i v e r  w u t h  to the confined dis- 
posal s i te  fo r  t h e y  is about 1.75 hours. The average dredge load 
is 1,350 cubic yards (yd 1 .  
beyond 5 m i l e  t o  the open water dispogal si te averages 1.63 hours w i t h  a 
dredge load of approximately 1,535 yd . 
expense for  the MARKHAn was $10,108/day. Using the overflow values of 
38-881 (puestion 5, U.S. EPA), both operational costs  and dredging time 
m u l d  increase proportionately. By comparison, it would cos t  between 
$13,950 and $19,000 to dredge w h a t  is normally dredged for  $10,108. 

Dredge cycle time f ran  t h e  navigation channel 

The average da i ly  operating 

8 .  Comnent: 

The Michigan-Ohio District O f f i c e  of EPA has informed us that the  
statement i n  the Environmental Se t t ing  regarding standards is  not accurate. 
We are aware t h a t  the S t a t e  of Ohio has proposed water qua l i ty  standards for  
Lake E r i e  (February 12 ,  1974) which muld  be applicable t o  the w a t e r s  affected 
by the disposal area. 

Response 

Ohio EPA standards were not avai lable  a t  the time of the d r a f t .  
The new standards went into e f f e c t  8 January 1975 and a r e  incorporated i n  
the FEIS a s  Appecdices A and 6 .  

9. Coment: 

We request that Tables G & H be deleted from the  Final E I S  s ince 
t h i s  criteria f o r  dredged Spoil c l a s s i f i ca t ion  is not t o  be used i n  the 
objective sense.  
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...... Response : 

.Table G was removed and the data pertinent t o  the r ive r  included 
in Table F. 

10. Conunent: 

A discussion is warranted in the EIS on the  remaining capacity a t  
the Toledo Island CDF for the subject project .  

Response : 

A n  expanded discussion of the Toledo Island CDF and other disposal 
sites have teen  added i n  Section l<. A f t e r  1975 disposal,  only the s m a l l  
hopper dredges (HAINS, HOFFMAN) w i l l  be able  t o  place a few loads in the area.  
LXlring calender year 1976, disposal can be into the new confined disposal 
f a c i l i t y .  

11. Cament: 

The E I S  indicates  on page 6 of the DEIS that  possibly one year of 
This apparent discrepancy with capacity remains a t  the Toledo Island CDF. 

the computed .139 MCY Remaining Capacity t h a t  was derived from figures pre- 
sented i n  both the EIS and the Contract Report requires an explanation. 

Response : 

The ~ i n a l  EIS contains updated dredged totals (Table&, including 
the infomation from CY 1975. Additional capacity in the is land disposal 
has been gained as the sediments compact and the entrapped water evaporates. 
m r h g  CY 1975 the  dike w i l l  be reshaped t o  the f u l l  design cross-section 
and p ro f i l e .  The new confined f a c i l i t y  w i l l  be i n  use  i n  1976. 

12 .  Cement: 

The DEIS should d e t a i l  the past and ex is t ing  e f fec ts  of wave and 
wind erosion upon the CDF and d iscuss  how these problems are being mitigated. 
Fa i lure  of dike s t ruc tures  should be prevented in order t o  preclude water 
qua l i ty  degradation from t h e  entry of polluted materials i n t o  Maumee Bay. 

Response: 

Wave act ion has caused portions of the  outer perimeter of the  CDF 
Riprap has been placed t o  pro tec t  the  CDF from further  erosion. +D erode. 

See EPA C / R # l .  

. . . . . . .. . . . . . . . . . . . . . . . . .. . . . . . . . . . . 
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13. Comnent: 

A better description of t h e  "temporary" (DEIS-page 18) e f fec ts  
should be included. W e  request t ha t  w a t e r  qua l i ty  i n  the area being 
dredged and a t  the CDF overflow weir be monitored before, during and 
a f t e r  dredging operations fo r  the parameters l i s t e d  on page 18. A 
biological  investigation of these areas should be made t o  cor re la te  
e f f ec t s  upon aquatic organisms and waterfowl from the  pro jec t ' s  
impacts upon water qual i ty .  

Response : 

Descriptions of the  e f fec ts  of the dredging operations have been 
elaborated upon i n  Sections 4 and 5. 
dredging conditions are indicated i n  T a b l e  M. 
program is j u s t  beginning in Marrmee Bay. 
background data to check for possible e f f ec t s  of the new CDF. 
w i l l  check fo r  both water and biologica One of 
the  monitoring s t a t ions  is located a t  the  w e i r .  Background information 
is contained in Section 4-B. 

Comparison of before and a f t e r  
An extensive monitoring 

The Corps  is  presently gathering 
The program 

impact of the  project .  

14. Comnent: 

The  EIS should specify the  period during the year when O W  ac t iv i -  
ties w i l l  occur a t  Toledo Harbor. 

Response: 

The ten ta t ive  schedule ik included i n  Section 4.05. This schedule 
is subject to change depending on p r i o r i t i e s ,  ava i l ab i l i t y  and condition 
of plant ,  nor is it necessarily a t  the Same time year t o  year. 

15. Canment: 

In the Alternatives t o  the Proposed Action, the EIS should provide 
a more comprehensive discussion of a l t e rna t ive  methods and processes for 
operational dredging in Tuledo Harbor i n  addition to t h e  disposal a l terna-  
t i ves  already discussed. 

Response: 

T h i s  discussion has been addressed and expanded upon in  Section 6 .  

Ohio Historic Preservation Office 

1. conmlent: 

we f e e l  that the proposed pro jec t  w i l l  not a f f e c t  any propert ies ,  
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e i ther  preh is tor ic  or h i s to r i c ,  which a r e  l i s t e d  on, nominated to, or e l i -  
g ib le  f o r  the National Register of Histor ic  Places. 
( i n  the DEIS) t h a t  the National Register was consulted during project  
planning. 

W e  note no evidence 

Response: 

Paragraph 2.49 in the Final  E I S  affirms the f a c t  t h a t  consultation 
Your ccmments of the  National Register of Histor ic  Places w a s  carried out.  

concerning project  a f f ec t  on h i s to r i c  propert ies  has been placed i n  the 
Final EIS. 

The O h i o  His tor ical  Society 

1. Coment: 

This project  should not have any e f f ec t  on archaeological resources. 

Response : 

T h i s  information has been incorporated i n t o  the Fina l  EIS, par. 2.49. 

Ohio Environmental Protection Agency 

1. Camnent: 

T i t l e  Page (DEIS) - mledo Harbor is i n  Ohio. 

Response: 

T h i s  e r ro r  has been noted and corrected. 

2.  Coment: 

Surnnary page, Section 3 ( A )  of the  DEIS - I mld  i n  ca t e  "possible 
reduction of f i s h  populations" not "reduction of possible f i sh  populations" 
and should have been listed under Section 3 ( B ) .  

Response: 

This statement has been reworded in the Sunrmary, Section 3, to  
include the aquat ic  ecosystem. 

3. Canrment: 

Refer t o  page ii (DEIS) - the proximity of the words "feasible b u t  



impractical" is unclear. It would seem that i f  t h e  a l te rna t ives  were 
feas ib le  (v i ab le ) ,  they would. t o  some extent ,  be prac t i ca l .  

Response : 

A l l  of the a l te rna t ives  are f eas ib l e  but scme a r e  impractical 
because of time and expense involved to be accanplished. 

4. Comment: 

Reference page 2, Section 1.4 ( D E E ) .  Table "A" has questionable 
value i n  the determination of sediment qual i ty .  There is a lack of updated 
data from the polluted and unpolluted areas  to indicate current pol lut ional  
leve ls .  

Response : 

Table A has been changed to  T a b l e  F and placed i n  Section 2H. 
Data from U . S .  EPA's Survey in 1973 has been included. In  September 1975, 
U S .  EPA sampled beyond the 5-mile point. 
survey with tha t  obtained from the i r  1973 survey, they concluded tha t  none 
of the sediments lakeward of the upstream l i m i t  of t h e  federal  project  are 
su i tab le  for  open lake disposal. 

Combining the data from t h i s  

5. Camnent: 

Refer to page 4 ,  Section 1.5 (DEIS) - There i s  no description 
or discussion of the  process by which t h e  polluted spoil w i l l  be put  i n t o  
the island disposal s i t e .  The process, the equipnent that w i l l  be used, 
and the safety precautions t h a t  w i l l  be observed should be described. 
A l s o ,  the area and procedures for open lake dumping should be noted along 
with the expected times of the  year and durations of dredging a c t i v i t y  
SQ t h a t  the lengths of any environmental impacts can be established. 

Response: 

The loaded dredge w i l l  dock a t  the pumpout f a c i l i t y  where it w i l l  
a t tach  with a f loa t ing  pipeline.  The pipel ine extends over the dike in to  
the disposal f a c i l i t y .  As the dredge discharges the sediments and accom- 
panying water the sediments spread over the i n t e r i o r  of the  site. As the  
entrapped water evaporates, the suspended so l id s  settle. The excess 
water then i s  allowed t o  pass back i n t o  the  lake over the  w e i r .  Overf i l l ing 
the disposal s i t e  is avoided t o  prevent the suspended so l ids  from passing 
back i n t o  the waterway. 
in 1.15 and disposal a reas  shown on Figure 3,dredging procedures in 
Section lC, The Plan, and t h e  proposed schedule i n  4.05. 

men lake dumping is discussed i n  the  Final EIS 
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...... 6. Comment: 

Refer t o  page 6, Section 2.1 (DEIS) - W i l l  the  present diked 
disposkl area be f i l l e d  prior t o  the completion of the new 242 acre 
site. 
i f  any dredging w i l l  be done in  the interim? 

If so, what measures w i l l  be taken for  disposal of polluted spoi l  

Response : 

The present s i t e s  have capaci t ies  t o  accommodate 1975 dredginas. 
The 242 acre s i t e  w i l l  be completed p r io r  t o  dredging in  1976. 

7. Comment: 

Refer t o  page 6, Section 2.1 (DEIS) - This section should 
mention the dredging area, describe t h e  channel and outer harbor 
cha rac t e r i s i t i c s ,  and no te  any intakes/outfal ls  i n  or near t h e  channel 
a s  well a s  environmentally sens i t ive  areas.  
Si te  #3 should be displayed. 

Response : 

The dredging area is described in t h e  Project Area, 1.03, 1.06. 

Harbor Diked Disposal 

The Toledo-Lucas County Port Authority Disposal Area is displayed on 
Figure 3. The Final EIS, i n  Sections 1 and 2, intensively describes 
conditions i n  the  operational area and environs. Figure 1 indicates  
waterfront development as well as  channel def in i t ions .  Figure 3 
displays the locations of a l l  the  disposal S i t e s .  

8 .  Comnent: 

Refer t o  page 8, Section 2.4 (DEIS) - Please provide a reference 
for t h i s  section. 

Response : 

U.S. Department of Commerce, Bureau of Census, 1970. 

9. Comment: 

NO analysis  of the  declining tonnage i s  given. W i l l  continued 
dredging turn around the decrease i n  tonnage? 

Response: 

Lower coal  shipment was t h e  basic reason f o r  the  t r a f f i c  drop. 
With the  present o i l  energy shortage, it can be e*ected that  the coal 
shipments w i l l  start on an upward trend. 
l i m i t  shipping ac t iv i ty .  

No dredging w i l l  ce r ta in ly  



10. Comnent: 

Several errors i n  Table F of t h e  DEIS - temperature for  conduc- 
tance i s n ' t  specified; what are the turb id i ty  uni ts ;  correct the  pH desig- 
nation; the reduction-oxidation poten t ia l  -should be Eh, not eh. 

Response : 

These e r ro r s  have been corrected i n  the  new Tables D and F .  

11. ' Comment: 

Reference t o  page 14, Section 2.8 (DEIS).  Give quant i ta t ive  data 
on predominant species of phytoplankton and zooplankton. 
benthic invertebrate species should be documented beyond "pollution- 
tolerant"  to es tab l i sh  their necessity within the  food chain. 

The dominant 

Response: 

In addition t o  the data concerning benthic organisms t h a t  has been 
added in Section 2-1, the Corps is gathering background data for a 5-year 
study of water and biological qualities in the  Maumee Bay area. 
groups are conducting independent s tudies  also.) 

(Other 

12. Comment: 

Reference t o  page 15, Section 2.10 (DEIS).  Specifics as t o  spawn- 
ing areas  and general spawning periods should be provided in  this section 
to  the extent possible. "White f i s h "  should be "White bass," and "carp" 
was omitted from the f i r s t  l ine .  

Response: 

The avai lable  limited data on f i s h  spawning areas is in Section 
2.48. Studies are being conducted by the U.S. Fish and Wildlife Service 
that w i l l  locate  spawning areas  and periods. Corrections for  " w h i t e  bass" 
and "carp" were accomplished - see 2.45 in F i n a l  EIS .  

13. Comment: 

A sect ion should be added mentioning dominant manrmal, amphibian, 
and r e p t i l e  camuni t i e s  in the  surrounding wetland areas. A statement con- 
cerning the e f f ec t  or impact on threatened, r a r e  and endangered species should 
be provided. 

Response : 

This information has been included in paragraph 2.50. 
on the impact on threatened, ra re ,  or endangered species is located i n  
paragraph 2.51. 

A statement 



. ... 
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, . . . . . . . 14.  Comment: 

I t  should be referenced if t h e  National Register has been consulted 
and if any h i s t o r i c a l ,  archaeological or paleontological o f f i c i a l s  requested 
any investigations.  

Response : 

The Ohio S ta te  Preservation Office has been consulted. There a r e  
no known s i t e s  in the  area that  wu ld  be affected by maintenance dredging. 
A copy of the letter is enclosed i n  Appendix C. Note paragraph 2.49 FEIS. 

15. Comment: 

Refer to page 16, Section 4 . 1  (DEIS) - It i s  d i f f i c u l t  t o  under- 
stand h o w  b o t t o m  habi ta t  or water qua l i ty  w i l l  be improved because of 
dredging since dredging i s  not a " f ina l"  solution. 
seem t o  accrue from s o i l  management and proper wastewater control.  

Water q u a l i t y  would 

Response: 

See Comment NO. 8 ,  U.S. Department of Comerce. 

16. Comment: 

Refer to page 17 ,  Section 4.2 (DEIS)  - What mitigative measures 
(if any) can be taken t o  control or reduce hopper bin overflows? 
the magnitude of the  e f f ec t  of dredging. Ohio EPA believes such e f f ec t s  
can be determined to some extent on water qual i ty .  
necessary for  water qua l i ty  t o  re turn to  or iginal  l eve l  a f t e r  dredging 
operations. 

Discuss 

Give period of time 

Response: 

The dredges could be equipped w i t h  overflow closure s t ruc tures  that 
can be ins t a l l ed  i n  the entrance of the discharge pipe t o  l i m i t  overflow. 
However, t h i s  would prevent a t ta in ing  an economic load (see U S .  EPA, C/R 
No. 7 ) .  Studies conducted by the S ta t e  of Ohio i n  re la t ion  t o  commercial 
sand dredging in Maumee Bay showed tha t  tu rb id i ty  increases are of a tempo- 
Easy nature,  generally noticeable within a 200 f e e t  radius of an ac t ive  
dredge. 
Pollution Control Agency indicate  conductivity and chlorides show no increase 
a t  ac t ive  dredges; soluble phosphates s h o w  a marked decrease adjacent t o  
dredge eff luents ;  and dissolved oxygen levels ,  water temperature, and pH 
show a s l i g h t  decrease adjacent t o  ac t ive  dredges. 
q u a l i t y  values f o r  estuary s t a t ions  downstream from act ive dredges are 
generally consis tent  with those found a t  upstream estuary s ta t ions .  
Div. of Geological Survey, 1970). 

Water qua l i ty  t e s t s  conducted by the S ta t e  of Ohio and the Toledo 

Turbidity and water 

(ODNR 
Other e f f e c t s  a r e  discussed i n  Section 
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5, FEIS, and paragraph 4.12 indicates  that the  silts disturbed i n  t h e  
navigation channels require a l w s t  42 burs t o  s e t t l e  9Ob of the  sediments. 

17 .  Comment: 

Reference t o  page 18, Section 4 . 3  (DEIS). The discussion of 
Mention should be made of t h e  open disposal impacts is rather  general. 

lake dumping impacts, the disposal a r e a s  and any precaution taken  to 
prevent sp i l l i ng .  W i l l  the qua l i ty  of the  water discharged from t h e  
diked disposal s i t e  be much d i f f e ren t  i n  terms of suspended sol ids ,  
nu t r ien ts ,  and heavy metals? 

Response : 

Open lake disposal of dredge material causes increases of area tur -  
b id i ty  and some benthos loss  due to smothering. The s e t t l i n g  of s i l t y  mate- 
r i a l s  may cause the formation of a s o f t  sediment substrate  t h a t  is conducive 
t o  the colonization of burrowing organisms such a s  oligochaetes and midges. 
The FEIS in paragraphs 4.19 through 4.27 great ly  expands the discussion 
of disposal  impacts, both confined and open water. 
P report  the r e s u l t s  of a study of the  e f f luent  and/or leachate influences 
from the diked disposal f a c i l i t y .  Spi l l ing  associated with hopper dredging 
i s  normally m i n i m a l  s ince dredged materials are transported inclosed within 
the vessel .  Operations should be shut down i f  unusual spi l lage occurs u n t i l  
the deficiency is corrected. 

Paragraph 4.20 and T a b l e  

18. Comment: 

Reference t o  pages 18-19, Section 5 (DEIS). I f  possible, data 
should be provided t o  support the  statement t ha t  f i s h  species and benthic 
organisms recolonize a f t e r  dredging ceases. 

Response : 

Experts of the U.S. Fish and Wildlife Service affirm t h a t  recoloni- 
zation can occur quickly a t  b t h  the dredged areas and disposal sites. I f  
the dredged material  is similar in composition and grain s i z e  to the area 
it is  deposited over, then it can be repopulated from t h e  adjacent popula- 
t ions.  Some organisms can repopulate almost overnight. 

19. Conmrent: 

Reference to page 19, Section 6 ( D E I S ) .  Alternatives tuo and 
three should be combined, since the only way open lake dumping of a l l  sedi-  
ments can be accomplished i s  through treatment of a t  l e a s t  a portion of the  
materials.  Economic data for  t h i s  a l t e rna t ive  a s  w e l l  a s  the proposed 
act ion,  should be displayed in the FEIS o r  Statement of Findings (SOF). 
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.. . .... . . . . . Response: 

These a l te rna t ives  must be handled separately. Treatment can be 
addressed to  confined sediments as w e l l  as those open-lake dumped. As is 
discussed in  paragraph 6.23, chemical treatment could r e s u l t  i n  unsuitable 
f locculat ions sediments t h a t  could be harmful t o  'aquatic l i fe .  
conducted in 1968 by the Buffalo District  of the Corps of Engineers on 
treatment of sediments on board a hopper dredge showed how impractical 
t h i s  method would be. In 1968, it w u l d  have mst $0.02 per cubic yard t o  
t r e a t  a hopper dredge loaded with polluted sediment containing 10 percent 
so l ids .  The MARKHAM'S loads averaged be t te r  than 50 percent so l ids  which 
would have been $0.10 per cubic yard f o r  treatment. In  1968, 2,311,000 
cubic yards of polluted sediment uere removed. To t r e a t  t h i s  volume, the 
dredging cos ts  would have been increased by about $231,000. 
nearly 2,006,000 cubic yards of polluted sediment were removed; t h i s  would 
have cos t  about  $0.18 per cubic yard fo r  treatment for an additional cos t  
of $361,000. These figures do not include the  cos ts  for  maintenance. 
Economic data  for the proposed action is discussed in  Section 1-D,  para- 
graphs 1.20-1.23, as well as i n  the SOF. 

A study 

I n  1974, 

20. C m e n t :  

Reference t o  page 21, Section 9.  T h i s  section should be assembled 
a s  required by Appendix C ,  Section 4 ( k ) ,  "Coordination and Comment Response," 
of COE Federal Register, dated March 21, 1974. - 

Response: 

Section 9 has been rewrit ten t o  comply w i t h  the Corps of Engineers 
guidelines,  FR 21 March 1974. 

21. Comment: 

Mention under "Materials to be Dredged" or "Geologic and Topographic" 
the dominant s o i l  types or the  soil associations of the watershed. 

Response: 

Additional information has been added concerning soils in t h e  
FEIS i n  Section 2-B. 

2 2 .  Comnent: 

Whether the i n t e n t  of t h i s  EIS is to be an approval for  maintenance 
dredging i n  subsequent years or i s  for  1975 dredging only, high qual i ty  i s  
equally necessary, and a f i r m  data base can be established for production 
of subsequent environmental statements concerning future maintenance dredo- 
in9. 

...... , ~ .  
I::::::: 
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Response : 

T h i s  E I S  is for  anticipated dredging during calendar year 1976 

I t  should be noted 
and the FEIS w i l l  be reviewed per iodical ly  t o  determine whether upaating 
is necessary f o r  subsequent maintenance operations. 
that the in ten t  of an EIS is not project  approval a s  cornbared to disapproval. 
An E I S  i s  a document out l ining expected impacts from execution of the pro- 
posed operation i n  so f a r  a s  such knowledge and information is available.  
We believe the FEIS presented here is a much improved document Compared 
to the DEIS. I t  represents an honest e f f o r t  t o  display a l l  the  data  cur- 
r en t ly  obtainable that would t e l l ' t h e  s tory of the impacts, beneficial  a s  
w e l l  as adverse, connected with maintenance dredging of the Federal navi- 
gation channels i n  Maumee Bay and the lower Maumee River. 

. 

Michigan Department of Natural Resources 

1. Comment: 

W e  f ee l  tha t  the statement is generally lacking in  data regarding 
the impact of the proposed dredging and disposal of polluted materials upon 
the aquatic environment. 

Response: 

The discussion of these impacts has been expanded and additional 
information concernin? dredging and disposal e f fec ts  has been added t o  the 
Final E I S ,  Section 4 .  

2 .  Comment: 

Because the disposal sites are  a t t r a c t i v e  res t ing  places for  ducks 
and other birds ,  there is a very r e a l  danger of waterfowl contacting C-type 
botulism. 
up through the food chain i n t o  waterfowl using the disposal site. 

There is no discussion regarding the r i s k  of heavy m e t a l s  passing 

Response: 

A discussion of t h i s  topic has been included i n  the Final E I S ,  
Section 2.44  and 8.05. 

3.  Comment: 

R e f e r  to page i, item 3 (DEIS) - A "reduction of possible f i s h  
populations" is mentioned. 
and should be rephrased. 

This statement does not appear to ident i fy  anythinq 
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Response : 

T h i s  sentence has been rephrased to  indicate  a f f ec t s  on the 
aquaticecosystem a s  a whole. 

4 .  Coment: 

Refer to page 7 ,  paragraph 4 (DEIS) - If  fanning pract ices  leave 
soil as vulnerable t o  sheet erosion as s ta ted ,  corrective s teps  should be 
taken by responsible agencies. 
and tha t  t h i s  problem and other sources of pollution t o  the r iver  be more 
thoroughly discussed. 

W e  suggest t h a t  these agencies be ident i f ied  

Response : 

Corrective actions are and have been underway for many years. 
Technical expert ise  on sedimentation control  of upland areas  may be obtained 
from the U.S. Geologic Survey, U.S. Forest  Service, U . S .  Department of 
Agriculture, County Ektension Agents, So i l  Conservation Districts. Univer- 
sities may supply addi t ional  information through the Landscape Sections of 
t he i r  Agricultural Departments. O t h e r  sources of pollution include urban 
storm runoff, i ndus t r i a l  and municipal wastewater discharges. These a r e  
not unique conditions. 
these problems i n  its regional wastewater management s tudies .  The Detroi t  
District's repor t ,  Wastewater Management i n  Southeastern Michigan (1974) 
should provide substantive and cor re la t ive  information i n  t h i s  regard. 
There i s  also an on-going study, The Lake E r i e  Wastewater Management Study,. 
being conducted by the Corps' Buffalo D i s t r i c t  which should provide more 
information in  'the near future. 

The Corps of Engineers has attempted to address 

5. Comment: 

Refer t o  page 13, Table G (DEIS)  - The c r i t e r i a  presented i n  t h i s  
tab le  should be ident i f ied  as e i the r  EPA or Sta t e  of Ohio c r i t e r i a .  Describe 
what is meant by the term "selected." 

Response : 

' I n  order to avoid confusion, the tab le  has been removed from the  
FEIS. 

6. Comment: 

, . . . . . . . . . . . . . . . \;:::;:: 
...... 

Refer t o  page 15, items 2 .9  and 2.10 (DEIS) - More thorough data 
and associated information on f i s h  and wi ld l i fe  i s  needed. 

73 



Response: 

Additional data  and information has been added t o  the F i n a l  EIS. 
See Sections 2.42-2.44 and 2.45-2.48. 

7.  coment:  

Refer to  page 15, Table 1 (DEIS)  - A be t t e r  c i t a t ion  i s  needed 
on the sources of data presented here. 

Response : 

An updated commercial f i s h  catch fable (TableL) has been included 
This information w a s  obtained from U.S. Department of Commerce, i n  FEIS. 

Fisheries  Division. 

8 .  Cornaent: 

Refer to page 16, item 4 ,  paragraph 3 (DEIS) - It i s  s ta ted  that 
the b o t t o m  habi ta t s  of dredged areas w i l l  improve a f t e r  the polluted sedi- 
ments a r e  removed. 
temporary, and t h a t  the time between maintenance projects  could be extended 
if farming and indus t r i a l  s o i l s  prac t ices  w e r e  upgraded. 
channels are less than ideal  habitats fo r  benthic populations (re: f i s h  
and w i l d l i f e  s tudies  i n  the S t .  Marys River by Jar1 Hiltunen). 

It should be indicated that such r e l i e f  w i l l  be only 

Also, shipping 

Response : 

See Comnent No. 8,  U.S. Cepartment of Conmerce. Paragraphs 4.06 
t h r u  4.09 elaborates t h i s  suggested improvement. 

9. Comnent: 

We do not agree that nut r ien ts  and heavy m e t a l s  won't be re in t ro-  
duced i n t o  solution or suspension a s  a result of dredging. 
reason why dredging was ruled out in the mercury ta inted s e d h e n t s  i n  the 
S t .  C l a i r  River. W e  f ee l  t ha t  the chances of these materials being released 
in to  Lake Erie  a r e  enhanced by the dredging ac t iv i ty .  

T h i s  is  the 

Response : 

The FEIS discusses t h i s  subject in  paragraphs 4.10, 4.11 and 5.04. 
During dredging, nutr ients  and heavy metals may be reintroduced from the  
sediments where they have been in a s tab le ,  non-reactive s ta tus .  The amounts 
of nu t r ien ts  thus released a re  insignif icant  compared t o  the t r ibu tary  wn- 
t r ibu t ion  to western Lake E r i e .  
the  Waterways Experiment Stat ion,  U.S. Army Corps of Engineers, have indi-  
cated t h a t  the re lease  of micro-toxic heavy metals (Ca, Fe) from sediments 

Studies conducted under the auspices of 
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a s  insignif icant  t o  be harmful to aquatic l i f e .  
ongoing s tudies  involving reintroduction of macro-toxic heavy metals 
(Zn, Hg) a re  inconclusive to date. 

Preliminary data from 

10.  Coment: 

Refer to page 18, item 4.3 (DEIS) - It is s t a t ed  that the  impact 
W e  suggest of disposal i n t o  a confined diked area is considered minimal. 

t ha t  the impact on the inhabitants or potent ia l  inhabitants i n  the disposal 
area should be considered. 

Response : 

Section 4.22 of the  F i n a l  E I S  covers t h i s  topic .  

11. Coment: 

Refer to page 18, item 5 (DEIS) - The e f f o r t s  t h a t  are being taken 
to eliminate or reduce any adverse e f f ec t s  of maintenance dredging operations 
should be described here. 

Respnse: 

The e f f o r t s  taken t o  minimize adverse e f f ec t s  of maintenance operations 
are  discussed i n  paragraphs 1.07, 4.20, 4.21, 4.23, and 5.05. 
e f f o r t  is the containment of polluted dredged materials i n  diked disposal 
areas. 

The major 

12.  C m e n t :  . 

Refer to page 19, paragraph 2 (DEIS) - It is s ta ted  t h a t  f i s h  
species avoid the disturbed area during dredging operation and w i l l  re turn 
a f t e r  the operation i s  completed. It is a l s o  s t a t ed  tha t  benthic organism 
w i l l  recolonize. These claims should be substantiated from the l i t e r a t u r e .  

Response : 

References are  contained i n  the Final EIS. paragraphs 4.08, 
4.24, 4.25, 5.02, and 5.04. 

13. Coment: 

Refer t o  page 20, paragraph 1 (DEIS) - I t  i s  s ta ted  t h a t  polluted 
material  would "gradually seep in to  Lake Erie." 
n i t e  information be provided. 

We suggest that more def i -  

Response : 

This sentence has been changed t o  read: Remval of the p o l l u t e d  
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sediments from the harbor channels and deposition in to  diked disposal sites 
w i l l  reduce the poss ib i l i ty  of the sediments being discharged into Maumee 
Bay and Lake Erie during periods of increased flow and velocity of the 
Maumee River. 

14.  Camnent: 

Refer t o  page 20, i t e m  6.2, paragraph 1 (DEIS) - W e  Suggest that 
it be thoroughly discussed how t h i s  a l t e rna t ive  i s  ecologically detrimental. 

Response : 

The open water a l te rna t ive  i s  discussed i n  Section 5 and paragraphs 
6.18-6.20 of the FEIS. 

15. Conunent: 

Refer t o  page 20, i t e m  6.2, paragraph 3 (DEIS) - The location of 
the s i t e  being prepared for future  disposal should be given. 

Response : 

The location of the future  disposal s i te  is on Figure 3 of t h e  
Final EIS .  

16. Comment: 

Refer t o  page 20, i t e m  7.1 and 7.2 (DEIS) - These sections should 
discuss the environmental impacts 'relative t o  short  and long-term e f fec t s .  
This i s  the purpose of an environmental impact statement. 

Response : 

Section 7 of the  Final EIS has been revised t o  discuss short  and 
long-term e f fec t s  of the proiect.  

17.  Comnent: 

Refer to page 21,  item 8, paragraph 3 (DEIS) - The type of future  
development considered fo r  the completed diked is land,  and future  maintenance 
t h a t  may be necessary t o  prevent the escape of the p o l l u t e d  mater ia ls ,  should 
be discussed. 

Response: 

Response No. 2, Health Planning Association of Northwest Ohio, on 
the following page addresses a s imilar  comment. Please refer there for  
answer. 

i 
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. ~ .  Lake Erie Advisory Conunittee 

1. Comment: 

LEAC finds it harG to understand why the  d ra f t  E I S  has not been 
coordinated with the U.S. Army Engineer District , '  Buffalo, which has been 
charged with the Lake E r i e  Wastewater Management Study (April 1974) by 
Congress pursuant t o  Sections 108 d and e of the Federal Water Pollution 
Control Act Amendments of 1972 (P.L. 92-500). 

Response: 

The Detroi t  and Buffalo Districts a r e  fu l ly  aware of each o ther ' s  
e f fo r t s .  Conclusions and recornendations i n  the Phase I report  (Lake Erie 
Wastewater Management Study) with respect t o  a l te rna t ive  management systems 
w i l l  be incorporated i n t o  Detroi t  D i s t r i c t  dredging a c t i v i t i e s  i n  western 
Lake E r i e .  The r e su l t s  of Detroit  D i s t r i c t  monitoring programs to val idate  
the efficiency of confined disposal f a c i l i t i e s  w i l l  be made avai lable  t o  the 
Corps Buffalo Di s t r i c t  as w e l l  as to the public. 

2. Comnent: 

The d r a f t  statement prepared by the Detroit  D i s t r i c t  is not com- 
prehensive in scope. 

Response: 

The DEIS has been extensively revised w i t h  additional information 
and data;  the FEIS should be more comprehensive i n  scope. 

3. Camnent: 

LEAC strongly recommends t h a t  the  provisions of P.L. 92-500 be 
incorporated i n t o  this d r a f t  EIS and that the expert ise  gained by the Buffalo 
Di s t r i c t  be u t i l i zed  even if the two Corps Di s t r i c t s  must be merged to 
achieve this end. 

Response : 

See Response t o  Comment No. 1, LEAC. You w i l l  note in addition 
tha t  the Lake Erie Wastewater Management Study is targeted for  completion 
in 1981. Maintenance dredging operations cannot be fores ta l led  that long 
without ser iously affect ing waterborne comerces i n  the mledo area.  
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4 .  Conunent: 

c<. ..... 
.. . . ~  

Can't Maumee Bay be a demonstration project  under P.L. 92-500 for 
the rehabi l i ta t ion  and environmental repair of Lake Erie? 

Response: 

Maumee Bay a s  p a r t  of Lake E r i e  is included i n  the Lake Erie 
Wastewater Management Study. 
project  is a question tha t  should be addressed to the pro jec t  manager of 
the Lake Erie Study. 

whether or not it can become a demonstration 

Health Planning Association of Northwest Ohio 

1. Comnent: 

W i l l  consideration be given to a program t h a t  vould monitor,,on a 
yearly basis ,  the qua l i ty  of sediments in the  H a r b o r  i n  order t o  more 
accurately determine the present s i tuat ion? Your statement on page 2 indi- 
cates tha t  the last analysis  of sediments was done in 1967 by the G r e a t  
Lakes Research Center. 

Response : 

An extensive monitoring program is being conducted in  Maumee Bay 
by the Corps, but t h i s  study includes only biological and water qua l i ty  
samples through calendar year 1975. 
been received and Incorporated Into the Final  EIS i n  Tables €I and I i n  
Section 2. The EPA has a program which periodically - not necessarily 
annually - analyzes sediments i n  the Great Lakes' harbors and channels. 

EPA's 1973 and 1975 sediment data has 

2. Comnent: 

Upon completion of deposition of t h e  dredged material  i n t o  the 
disposal s i t e ,  which u n i t  of government would receive the  s i te ,  what pos- 
s i b l e  land uses have been discussed or considered, and who w i l l  be respon- 
s i b l e  for inspecting the  s i t e  a s  m i ts  s t ruc tura l  s t a tus?  
have been made for the continual upkeep of the disposal s i t e ?  

What provisions 

Response : 

The present is land disposal s i t e  being u t i l i zed  is on a lake bottom 
property deeded to the Toledo-Lucas County Port  Authority. 
Authority was created pursuant to Chapter 4582 Ohio Revised Code i n  July 
1955 by ordinance of the C i t y  of Toledo and resolution of t h e  Board of 

This Port 
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(ii,"iii: 
.. .... . . ... LUCaS County Comissioners with legal authority and f inancial  capabi l i ty  

to enter  in to  loca l  assurance agreements with the United S ta tes .  Future 
use of t h i s  island is undetermined a t  t h i s  tine but it would belong t o  the 
Port Au thor i ty .  The new offshore disposal s i t e  currently under construction 
is located on land a l so  deeded to the Port  Authority. The Authority pledged 
itself t o  provide t h e  easements and assurances a s  required by P.L. 91-611. 
Ownership of t h i s  property w u l d  be retained by the Authority af. ter disposal 
operations a re  completed. 
t ions and indus t r ia l  developnent. U n d e r  P.L. 91-611 the  local  i n t e re s t  must 
m a i n t a i n  the f a c i l i t y  i n  a manner sa t i s fac tory  to the Secretary of the  Army. 
Note paragraph 9.08 fo r  additional information. 

I t  was intended t o  use t h i s  land for marine opera- 

3. comment: 

Whi le  the  present need for  dredging is apparent, t h i s  method of 
control does l i t t l e  o r  nothing t o  remve the cause of the  problem. 
the s t a t u s  of a l t e rna t ive  means of disposal and/or control currently being 
researched or studied? 
loading i n  the Maumee Bay and associated waters? 

What i s  

What is being done or planned to reduce the sediment  

Response: 

Studies are underway by the U.S. Army Corps of Engineers Waterways 
Experiment Stat ion,  to  determine the reclamation value of t h e  dredged 
material;  t o  evaluate disposal sites; to research containment area operation; 
and to invest igate  the formation of a r t i f i c i a l  wi ld l i fe  habi ta ts .  A survey 
report  of the Maumee River Basin, completed by the Corps i n  1974, confirmed 
flood problems'and s t ressed a need for flood p la in  management. The 
Department of Agriculture 's  Soi l  Conservation Service (SCS), on the Federal 
l eve l ,  a id s  and d i rec ts  programs to mitigate s o i l  erosion and sheet runoff. 
S ta te  and County s o i l  conservation d i s t r i c t s  are ac t ive  i n  the same 
programs t o  fos te r  be t t e r  agr icu l tura l  pract ices  to eliminate s o i l  loss. 
Many states are  enacting laws to curb construction pract ices  that lay bare 
large tracts of ear th  f o r  long periods of time, e.g. highway construction, 
housing and shopping center developments. 
program to funnel municipal and indus t r ia l  wastes i n t o  treatment f a c i l i t i e s  
to remove so l ids ,  dissolved solids and chemicals before the eff luents  a r e  
discharged to  the waterways. 

The EPA oversees the vas t  

The National Association of River and Harbor Contractors 

1. Comnent: 

A s  outl ined i n  Paragraph 1.2, the entire con ten t  of the  Draft 
Statement deals only with the required maintenance dredging of the Toledo 
Harbbr, Ohio Federal Navigation Channels. I n  order to be in conformnce 

...... .. ,. . . . . . . . . . . . . ~  
. . . . . . . .. . . . . . .. 
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with 33US Code of Federal Regulations 209.145 ( f )  (v i )  and (g) (1) (v i )  
the Statement should include dredging requirements of non-Federal i n t e r e s t s  
in the Toledo area.  

Response : 

This environmental statement concerns dredging done a t  authorized 
Federal projects.  
any dredging, excavation or fill in navigable waters performed by other 
p a r t i e s  requires a permit from the Corps of Engineers. 
m i t  application, the Corps of Engineers w i l l  thoroughly analyze t h e  impacts 
of the proposed ac t iv i ty  upon the public i n t e re s t ,  the  needs and welfare of 
the people and the environment. 
the Toledo Harbor area for  the years 1966 to 1970 averaged 170,000 cubic 
yards per year. 
approved location. 
mnfined disposal site being constructed. 
addressed i n  the public notice fo r  maintenance dredging a t  Toledo Harbor, 
dated 6 August 1974. 

Under the authori ty  of the River and Harbor A c t  of 11199, 

In  evaluating a per- 
' 

Permit  dredging of polluted sediments i n  

A t  present,  non-Federal wrk is deposited a t  any avai lable  
These dredgings ( i f  polluted) w i l l  be deposited i n t o  the  

Non-Federal pennit work was not  

2 .  c m e n t :  

Paragraph 1.5 of the DEIS and several  succeeding paragraphs l i m i t  
the description of dredging operations to spec i f ic  Government-owned and 
operated hopper dredges. 
dredging, which w i l l  not be done by Government-owned dredges, and also to 
ma in ta in  f l e x i b i l i t y  in the methods used for  dredging the Federal channels, 
a description of the dredging operations should include bucket and hydraulic 
dredging a s  well a s  hopper dredgihg. 

Since the Statement should include non-Federal 

Response : 

Response N o .  1 above expla ins  why non-Federal dredging is  not in- 
O t h e r  types of dredging methods have been described and cluded i n  EIS. 

discussed i n  the FEIS. See Sections 6.04-6.09. 

3. Coment: 

I t  would appear not t o  be in  the bes t  i n t e r e s t s  of t h e  Government 
to l i m i t  the dredging t o  Government-owned hopper dredges. 
may require t h e  use of the Government-owned dredges elsewhere, or economic 
considerations and Corps policy may indicate the des i r ab i l i t y  of accomplish- 
ing the work by contract  methods. 
hydraulic, or hopper type dredges. 

Dredging loads 

The e q u i p e n t  used might then be bucket, 



Response : 

Section 6AA(1) describes the preferred use of the  various types 
It has been more of dredges and 1.10 the advantages of hopper dredges. 

advantageous for  the Corps to u t i l i z e  CovernmentSowned hopper dredaes for 
the Toledo Harbor Channels. 

4 .  comnent: 

Changing the sentence "As current ly  proposed, dredging w i l l  be per- 
formed by e i t h e r  a hopper, dragl ine,  clamshell or bucket dredge p lan t , "  
(DEIS A-114) ,  to  include hydraulic dredging, would serve the best i n t e r e s t s  
of the Government. 

Response: 

For Toledo Harbor, work w i l l  be carr ied out  as planned u t i l i z i n g  
hopper dredges. 

5 .  Ccmrment: 

On page 5 of the DEIS, three advantages are l i s t e d  for  u t i l i z i n g  
the hopper dredge. 
including the advantages of other  types of dredging may be self-defeating 
and subject to improper o r  inva l id  mnclusions. 

Listing alleged hopper dredge advantages without 

Response : 

Paragraphs 6.04-6.07 of the FEIS discuss  the Alternative Dredge 
Types - 

6. Ccamnent: 

The f i r s t  sentence of Paragraph 4.2 of t h e  DEIS is not necessarily 
t r u e .  It s t a t e s  that  "Dredging of polluted sediments does not, i n  i tself ,  
e f f ec t  any substant ia l  long-term environmental or ecological benefits ." 
Although immediate e f f ec t s  during dredging tend to have a "minor negative 
impact" as you s t a t e  in the second sentence of the  paragraph, wa believe 
long-term e f fec t s  may be beneficial .  
today regarding the long-term e f f e c t s  of removal. 

There is no s c i e n t i f i c  proof avai lable  

Response : 

Additional information has been added to the FEIS. See Section 
4.02, 4.03, 4.07, and 4.09. 
statements a re  correct.  

Uncer cer ta in  conditions, we believe your 

... ,... .. ,,.,.,..,.. ~ . .  
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7 .  Coment: 

6'. ~ . 
( . . .  
~.... 

W e  do not think it proper to s t a t e  categorically t h a t  water dump- 
ing of polluted material is ,ecologically detrimental. 

Response: 

A group of consultants i n  reviewing t h e  report  "Dredging and Water 
p l a l i t y  Problems i n  the Great Lakes," Volume 1: 
that  water dumping of polluted sediment i s  "presumptively undesirable" and 
"the ecology of the Great Lakes trould be affected adversely i f  t h e  prac t ice  
were continued." 

A Summary Report, concluded 

Just  how much the lakes would be affected adversely is not 
*Own. 

0 .  Coment: 

W e  believe an explanation should be inswted  i n  the  Toledo Statement, 
and for  t h a t  matter, i n  a l l  Environmental Impact Statements dealing with 
dredging, regarding the inconclusiveness of evidence indicating that the 
abandonment of open water disposal considerably improves the lake environment 
or substant ia l ly  decreases the danger of fur ther  ecological deter iorat ion.  

Response : 

Although limited s tudies  are inconclusive as t o  the effect of open 
water disposal, the Corps operates under Code 33 CFR 209.145 (b) (1) 
governing open water disposal of polluted sediments. 
underway a t  the Waterways Experiment Stat ion that  should support t h i s  policy 
o r  indicate  the disposal method-is not detrimental. 

Further s tudies  a r e  

Also see Response No. 7.  

Toledo Metropolitan Area Council of Governments 

1. Comment: 

Remove the w r d  "Polluted" from the t i t l e  of the  DEIS and change 
"Michigan" to "Ohio." 

Response : 

This has been done i n  FEIS. 

2.  Comment: 

On page i ( D E I S ) ,  change the  t i t l e  as above. 
should be separated as pos i t ive ,  or negative impacts. 
phrase of 1st sentence should read "a possible reduction of f i s h  populations." 

Environmental Impacts 
I n  i t e m  3 ( A ) ,  last 

a2 



Response : 

(1) T i t l e  has been changed. ( 2 )  F o m t  of SUMMARY follows Army 
ER 1105-2-507. (3) Sentence has been remved. 

3. Canment: 

I n  the DEIS, the 1st sentence of Section 1.1 on page 1, change 
assigned to authorized. 
current  shipping. 

Last sentence should be based on maintenance for  

Response : 

The f i r s t  sentence of Section 1.1 was corrected a s  found i n  
paragraph 1.01 of the FEIS. Maintenance of the  harbor i s  based on current 
shipping needs. 

4 .  Comment: 

Refer t o  page 1, Section 1.2, 1st sentence (DEIS) .  Remove the 
word polluted,  as it should be included i n  the impacts of dredging. 

Response : 

This has been done in the FEIS, Section 1-A, Scope of Work. 

5 .  Conment: 

Refer to  Section 1.3 (DEIS) . Authorization does not  provide fo r ,  
it empowers; r i ve r  or m i l e  markers a re  not mentioned; needs t o  be more 
de f in i t i ve .  

Response: 

The ac t  empowers and therefore does allow or provide fo r  the dredg- 
ing and maintenance; Sections 1.02 and 1.04 include the location of the  
marker in Lake E r i e  and a description of the  upper l i m i t  of the  project ;  a 
pro jec t  map (Figure 1) is  provided to  understand the project  dimensions. 

6. Comment: 

Section 1.4 of the DEIS, document source of c lass i f ica t ion ;  indicate  
i f  samples a re  representative of channel or bay sediment; w h a t  is da te  of 
the latest samples. 

Response : 

Classif icat ion is from U.S. EPA (See Appendix C for  correspondence); 

.. . . . . . . . . . . .~ . . . .  .. . . . . . . . . 
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i 
the t ab le  (now mble  F) has been changed tn cover only the r ive r  sediments; 
the l a t e s t  data i s  from 1975 (EPA) and i s  tabulated i n  Table I. ?he sampling 
locations fo r  various years are plot ted on F i g u r e  6 .  

7.  Conunent: 

Section 1.5, explain why 502 of the t o t a l  surface area is non-pol- 
luted,  bu t  the r a t i o  of dredged material is 802 polluted and 20% non-polluted; 
should state only t h a t  the polluted material is  being contained as a part 
of the dredging operations as it hasn ' t  been established t h a t  polluted mate- 
r i a l  inherently requires  containment;  area and quantity for open lake dmping 
'should be required; meaning of the  last  sentence in the 2nd paragraph is 
unclear; indicate what happens to  the p e r m i t  dredging. 

Response: 

(1) The above data  is correct. More sediments are dredged from 
nearshore areas since most of the  material s e t t l e s  ou t  near the r ive r  mouth. 
( 2 )  only polluted material  is contained. ( 3 )  Figure 3 i l l u s t r a t e s  the area 
for  open lake disposal and for  quant i t ies  see Table  A. (4 )  A total 2,507,000 
cubic yards of sediments w a s  renuved i n  1974. (5 )  Applications for  permit 
dredging a r e  handled separately and not part of the  authorized Federal 
project .  See C/R #1 for  National Assoc. River and Harbor Contractors. 
Permit dredging is normally allowed to private  concerns fo r  providing 
access and docking t o  conmercial p i e r s  and wharfs located outside the  limits 
of the Federal channel. 
polluted, it must  also be placed in to  an approved CDF. 

I f  the material dredged under such permits is 

8 .  Cament: 

Last sentence s t a t e s  t ha t  Toledo has fewer high water leve l  r i s e s ,  
and t h i s  implies Toledo i s  not affected by high water levels .  

Response : 

Nothing is implied i n  the statement. Toledo does have high water 
levels ,  though they occur during northeasterly winds and these winds blow 
l e s s  often than southwesterly winds. 

9 .  Conunent: 

Section 2.4, Population - 2nd sentence does not ident i fy  source; 
current housing shortage ex i s t s  and, based on a l l  known studies ,  w i l l  con- 
tinue t o  e x i s t ;  document growth areas.  

Response: 

(1) Source of forecast  in 2-E, 2nd sentence is t h e  "Metropolitan 



...... 
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, ... . ...... Toledo Population Forecasts," April 1972 and is par t  of a s e r i e s  published 

by the Toledo Regional P l a n  fo r  Action. 
and leaders i n  promotional areas  can a f f ec t  changes tha t  a r e  not easi ly  
predicted. ( 2 )  Statements on growth areas have been documented i n  many 
s tudies  conducted fo r  the Toledo-Lucas County Pbnning Commission and i s  
documented i n  the "Regional Population Distribution, " Decenber 1966, Tech- 
n ica l  Report 3.13, page 8 .  

Forecasts a r e  matters of opinion 

10. comment: 

On Table C,  there are no passenger l i n e s  using t h e  harbor? 

Response: 

Th i s  da was obtained from Waterborne Commerce of the  United i a  S ta tes ,  part I11 . The passengers were ship personnel. To avoid fur ther  
confusion, t h i s  section of the table  has been removed in  the FEIS. 

11. Comment: 

Section 2.7, Sediment - If 2,212,000 tons of t o t a l  so l ids  is car- 
r i e d  by the Hamee River i n t o  the bay and most of t h i s  is carr ied in to  the 
lake, what  is being dredged (1,175,000) i n  the r iver  and bay? 

Response: 

The sentence referred t o  in  y o u  conrment did not say t h i s  tonnage 
of so l id s  w a s  being carr ied into the bay but s t a t ed ,  "the Maumee Fiver 
averages 2,212,000'tons per year of total so l ids ,  much of which is carr ied 
d i r e c t l y  into the lake." 
area s ince Maumee Bay is a part of Lake Erie. 
down of sediment t o t a l s  as shown i n  the  recently published October 1975 
draf t  appendix of the Maumee Basin Level B Study i s  a s  follows: Of the  
t o t a l  2.2 mill ion tons carried by the en t i r e  r i v e r ,  1.2 mill ion is discharged 
i n t o  Maumee Bay - 1 million being deposited elsewhere i n  the r i v e r  bed; 
another .11 mill ion tons of sediment enters  the  bay from shore erosion 
and .028 m i l l i o n  from the Ottawa River or a t o t a l  contribution of 1.34 
million t o n s  i n t o  the bay area.  Of t h i s  amount, approximately half or 
641,000 tons  i s  deposited i n  the bay and lower 7 m i l e s  of the  Maumee River 
encompassing the  navigation channel and 697,000 tons remains i n  suspension 
and i s  carr ied outside the bay i n t o  Lake Erie. 
the bay, approximately 85% is  deposited in the navigation channels and is 
subsequently dredged. Thus only about 80.000 tons of sediment a re  ac tua l ly  
accumulating i n  the bay each year. 
of average annual dredgings expressed i n  cubic yards a s  shown i n  Section 
1.5, DEIS. 

Using the word "lake" does not preclude the  bay 
However, the complete break- 

- 

Of the  material  deposited i n  

The f igure of 1,175.000 was the amount 
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12. Comnent: 

r ~~ 

f :;.. 
.... 

Section 2.8, 1st paragraph (DEIS) - A highly enriched aquatic system 

. 
is not by necessity, or typical ly  loaded with bac ter ia l  c m u n i t i e s  such as  
those found i n  Maumee Bay; what are the pollution to le ran t  benthic inverte- 
brates  mentioned i n  the last paragraph? 
which would be found here if the sediment was nonpolluted? 

Are they any d i f f e i e n t  than  species 

Response : 

This  statement has been modified in t h e  F i n a l  EIS (2.35); the pollu- 
'tion tolerant  benthic organisms are discussed i n  paragraphs 2.38-2.41. 

13. Comnent: 

Section 2.10 (DEIS) - Ident i fy  spawning areas and describe spawning 
run.  

Response: 

There is limited information concerning spawning a c t i v i t y  avai lable  
in  Maumee Bay; t h i s  has been included in FEIS, paragraph 2.48. 

1 4 .  Comnent: 

Continued maintenance dredging has a serious i m p a c t  on land use. 
A l l  direct and ind i rec t  re la t ionships  caused or created by an ac t ion  should 
be addressed (Section 3) in the Draft EIS.  

Response: 

There is no doubt t h a t  the creation of a deep-draft navigi.tion 
channel through Maumee Bay and in to  the Maumee River spurred the developtent 
of indus t r ia l  and commercial enterpr ises  along the  Toledo waterfront. Today 
a major part of the r iver  frontage is occupied and u t i l i zed  by heavy industry, 
port ,  and storage f a c i l i t i e s  using the advantages presented by waterborne 
transportation. Therefore, yes, the navigation channel has had a large 
influence on land use. To your statement t ha t  continued maintenance 
dredging has a serious impact on land use, l e t  us reply by saying that 
discontinuance of maintenance operations of the Tbledo Harbor would pose 
f a r  more serious problems, fo r  the waterfront enterpr ises  would become 
u s e l e s s  i f  denied access to water transportation. 

I n  regard to the future developments/uses i n  s t o r e  for  the confined 
disposal f a c i l i t i e s ,  this can be controlled by local  o f f i c i a l s  and au thor i t i e s  
through the i r  zoning power. I t  is our understanding t h a t  the ex is t ing  is land 
d isposa l  area,  when released to local  authority,  would be used for recreat ional  
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purposes (FEIS 3.05); the disposal f a c i l i t y  now under construction i S  
proposed a s  a si te for  future  port developnent (FEIS, 3.05); the use of 
these constructed i s l a n d s  a s  stepping stones for a trans-bay highway has 
never been o f f i c i a l l y  proposed to or  by the  Corps of Engineers. 
of f i l l  along the shoreline of the Mamee River, namely the Riverside Park, 
P a n  7, and Penn 8 s i t e s  (FEIS, 1.16) were not accbmplished under the 
authority of Public Law 91-611 and the use  of t h i s  newly formed f a s t  land 
reverts  to  the r ipar ian owners, i.e., the City of Toledo and the Penn 
Central Railway Co., respectively. 

The areas  

15. C m e n t :  

Section 4.1 (DEIS) - 1st paragraph, 1st sentence, change "is 
necessary" t o  " w i l l " ;  2nd paragraph, de l e t e  a s  it i s  a r e i t e r a t ion  of the 
1st paragraph; 3rd paragraph, 1st 6 2nd sentences, change t o  read, "bottom 
sediments and dredged areas mud improve" instead of " w i l l  - improve"; pos i t ive  
impact is that removal reduces the t o t a l  wlme of polluted materials;  
possible posi t ive impacts by diking a r e  increased wildfowl feeding and f i s h  
habi ta t  areas .  

Response : 

(1) A t  the present t i m e ,  maintenance dredging is necessary to 
maintain the required channel depth. (2) We feel the second paragraph 
c l a r i f i e s  the posi t ive aspects. (3) Section 4 has been extensively rewrit ten 
for  the FEIS and those specif ic  sentences a re  no longer presented in that 
manner; nevertheless, % instead of w i l l  might w e l l  have been a be t t e r  
choice. 
( 5 )  The FEIS (4.22 6 7.04) recognizes the possible favorable impact on 
wi ld l i fe  habi ta t  by the diking; i n  f a c t ,  this has already been evidenced 
by t e r n s  nesting on the stone dikes of the  confined disposal s i t e  now 
under construction. 

- 
(4 )  This has been covered i n  paragraphs 4.07 and 4.09 of the  FEIS.  

16. Comnent: 

DEIS, Sub-section 4.2: Points out  numerous grannnatical and sentence 
s t ruc ture  errors. Also, coments that (1) turb id i ty  caused by dredging 
should be ident i f ied  i n  terms of standard turbidi ty  levels  where no dredging 
is i n  operation; ( 2 )  " imediate"  dredge areas should be more specif ic ;  (3)  
believes magnitude of the e f f e c t  on water qual i ty  by dredging i s  not 
impossible to determine; (4)  l imited sampling cannot support statement t h a t  
conditions w i l l  return to original  levels ;  (5 )  the  f a c t  t h a t  water qua l i ty  
conditions are already poor is not a reason for  f a i l i n g  t o  evaluate the  
impacts of an operation which may cause fur ther  qua l i ty  degradation. 

Response : 

DEIS has been extensively rewrit ten,  graranar and s t ruc ture  should 
be improved. Subsequently, other responses to  above coments are:  (1) W e  

. . . . . . . . 
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are  not aware of standard turbidi ty  levels  - e i ther  Federal or Ohio fo r  the 
Maumee River o r  Bay t o  make a comparison; therefore,  the subject is referred 
t o  i n  general terms; (2) the  " h e d i a t e "  dredge area refers to a radius of 
about 200 f e e t  from an act ive dredge (paragraph 4.17 i n  the FEIS) ; (3) See 
paragraphs 4.12 through 4.17 and T a b l e s  N and 0 for  discussion on dredging 
impacts based upon actual  s tudies .  
mamitudes can be determined a s  you stated;  (4) the statement t h a t  conditions 
re turn  to or ig ina l  leve ls  has been deleted from t h e  EIS; (5) your accusation 
is w e l l  taken; evaluations of dredging impacts are based on other  s tud ies  
and references, some located in Maumee Bay and some located elsewhere, b u t  

information fo r  making a reasonable evaluation. In the meantime, several  
s tud ies  are ongoing in Mamee Bay which should, in the near future,  provide 
much more de ta i led  and precise  information concerning dredging and disposal 
impacts on the environment. 

These data  would confirm t h a t  such 

, we f e e l  t h i s  section i n  the FEIS has been redressed with su f f i c i en t  

17. Coment: 

Concerning Section 4.3 (DEIS): 

(A) Disposal Impacts - should be a subheading under 4.2 a s  an 
ind i rec t  impact. 

1st Sentence - any impact from sp i l lage  may be minimal, 
however, it i s n ' t  the  only possible impact. 

(B) 

(C) This sect ion should include - 
1. 

2 .  

3 .  

4. 

An examination bf  possible impacts caused by wildfowl 
feeding on carrion and other polluted organisms a t  the  
disposal s i t e .  

Leachate seepage, 
Island s i t e .  

Decay of exterior 
polluted material 

which currently ex i s t s  a t  Cul len  

w a l l  of Cullen Island which allows 
t o  return to bay. 

Aesthetic impact of a walled diked area in  w h a t  was 
open bay water. 
res idents  and soon t o  e f f e c t  same residents  of East 
Toledo and Oregon. 

This v i sua l ly  e f f ec t s  Point Place 

Response : 

(A) We prefer  to address the subject a s  a subheading to the Section 
( 4 ) .  
is recognized in the FEIS. re fe r  to  paragraphs 4.19-4.27. 

(B) The f a c t  that sp i l lage  is not the only impact f ran  disposal operations 
(~211. This is 

(,.;:x>, 
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discussed in paragraph 2.44 FEIS. 
of any current or past leachate seepage from the is land disposal site nor (C) 3. 
i s  the District aware of any dike decay tha t  allows polluted material  t o  
re turn to bay waters. I f  these conditions e x i s t ,  they have not been cal led 
to our a t tent ion.  
w n t r a c t  report  accomplished for the Dredged Matir ia l  Research Program of 
the U.S. Army Engineer Waterways Experiment Stat ion which mentions the 
outer dike ( a t  the Toledo CDF) has been f la t tened ,  permitting the secondary 
dike t o  be severely eroded in places, the report  a l so  s t a t e s  that t h i s  
erosion has - not threatened the a b i l i t y  of the disposal area t o  contain 
dredged material .  ( C ) 4 .  Aesthetic impacts - based upon interviews w i t h  
neighboring residents - a r e  apparently insignif icant .  

( '32.  The Detroi t  D i s t r i c t  is not aware . . . . . . . ...... .. ... 

I f  your comments a re  based upon t h e p r t h u r  D. L i t t l e  

18. Comment: 

Concerning Section 5 (DEIS):  

(A) 1st Paragraph - 2nd Sentence should not be i n  the introductory 
paragraph - this statement is one concerning an unavoidable 
impact and should be in the  succeeding paragraphs. 

(B) 2nd Paragraph, 1st Sentence - e f f e c t  of dredging w i l l  be s l i g h t  
should read: probably w i l l  be s l i g h t .  

(C) 2nd Paragraph, 1st Sentence - and w i l l  be d i f f i c u l t  t o  evaluate, 
why? (technology, unavailable funding)? 

(D)  3rd Paragraph, 2nd Sentence - The use of the  words s tab le  and 
non reactive should be c l a r i f i e d  to mean, & t he i r  physical 
posit ion (out of solut ion,  reduced surface area)  these pol lutants  
a re  stable and non react ive.  The implication in  the or ig ina l  
sentence is one of chemical s t a b i l i t y  and non reac t iv i ty .  

3rd Paragraph, 4th Sentence - f i s h  population s tudies  have not 
been conducted to substant ia te  t h i s  movement of f i sh .  

(E)  

' (F)  Recolonization may occur, but whether the same species recolonize 
has not been documented. 

Response : 

( A )  This sentence was deleted i n  the FEIS. (B) This  sentence has 
been changed t o  read, "the ne t  e f f ec t  of dredging w i l l  be insignif icant ."  
(C) The reason it would be d i f f i c u l t  to  evaluate is due t o  the s i m i l a r i t i e s  
in water qual i ty  of t h e  Maunee River and inner Bay. 
the FEIS. 
in te r face  could e f f e c t  and change a chemical a l t e r a t ion .  

See paragraph 5.03 of 
( D )  The physical a l t e r a t ion  by dredging between the sediment-water 

See paragraphs 4.06 
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and 5.04 FEIS. (E) Of course, the assumption here is tha t  f i s h  are inhabiting 
the areas of dredging, and s tudies  of f i s h  behavior have indicated that f i s h  
w i l l  avoid areas of disturbance. (F) Our conclusions based upon information 
as outlined i n  the FEIS, paragraphs 2.35 through 2.41, are expressed i n  
paragraphs 4.24 through 4.26, i.e., the area benthos is-represented by few 
species and we expect only these species to be able t o  colonize t h i s  
environment. 

19. Connnent: 

Section 6 (DEIS)  - 1st paragraph, i t e m  4 and 5 should read 4) 
' Diked Dredge Disposals and 5 )  O t h e r  Disposal Methods. 

Response : 

This sect ion i n  the FEIS has been rewrit ten discussing the  confined 
d ispssa l  f a c i l i t y  and open lake disposal as well a s  other  methods of dredging. 

20. Coment: 

Concerning Section 6.1 (LEIS),  Discontinuation of Maintenance 
Dredging: 

(A) 2nd Sentence - how severely would the accumulation of sediments 
reduce u t i l i z a t i o n  of the port. 
dredged each year, what substant ia tes  the 2 year figure.  

Maintenance dredging is not being performed to prevent pol lut ion 
entering Lake E r i e ,  t h i s  is a benefi t  received f r o m  dredging. 
T h i s  should no t  be used as a ju s t i f i ca t ion  for  dredging, s ince  
it w a s  not the reason dredging was performed i n  the beginning. 

I f  the  entire charnel is not 

(B) 

Response : 

(A) Based upon the f a c t  t h a t  removal of an annual  average of 
1,551,300 cubic yards of sediments is required t o  maintain channel pro jec t  
depths, it i s  the estimate of experts in the  f i e l d  - those w h o  navigate t h e  
Toledo channels - t ha t  w i t h i n  two years lake ca r r i e r  vessels  of 25 foot 
d r a f t  would not be able t o  use the  harbor. 
channel, the depth of Maumee Bay is 6 feet or less ( I G L D ) .  (B) Our i n t e n t  
in the statement, "The discontinuance of dredging would not terminate pol lut ion 
from af fec t ing  the lake," i s  cer ta in ly  not as  indicated in your conment. 
As you point out,  t h i s  benef i t  of pol lut ion removal is a m e r e  side ef fec t .  
I t  has not been promoted as ju s t i f i ca t ion  for  dredging since the maintenance 
dredging program is based on law as discussed i n  paragraphs 1.04, 1.05 and 
6.01. 

Except fo r  the navigation 
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21. Couanent: 

Concerning Section 6.2 (DEIS),  Open Lake Cumping of A l l  Sediments: 

(A) 2nd Sentence - should read: 
economical a l te rna t ive .  h unsatisfactory c o s t b e n e f i t  
analysis i n  "Confined Disposal F a c i l i t y  fo r  Toledo Harbor, 
Ohio" doesn't address social o r  environmental cos t ,  therefore 
it should not be used here to jus t i fy  t h i s  method as the l e a s t  
cos t  e f fec t ive .  

This apparently is the most 

(B) 1. 

2. 

3. 

4. 

5. 

2nd Paragraph should be Section 6.3. 

W h a t  cost study analysis  o r  f e a s i b i l i t y  study concluded 
t h i s  method wasn't economical. 

Last paragraph should be under 6.4. 
discuss Diked Dredge Disposal as an a l te rna t ive  and s t a t e  
i t s  economic c o s t b e n e f i t  (physical, soc ia l  and environ- 
mental cos t ) .  

A 5th poss ib i l i t y  which is not  addressed is  shoreline 
development using the unpolluted dredge. 
shore erosion possibly could be checked with t h i s  methad. 
Access may be a problem but it should be addressed. 

A 6th poss ib i l i ty  which i s  not addressed i n  t h i s  impact 
statement and insuf f ic ien t ly  ewmined in "Confined Disposal 
Fac i l i t y  for  Toledo H a r b o r ,  Ohio," is land disposal. A 
complete cos t  analysis should be completed on a l l  
poss ib i l i t i e s .  

This paragraph should 

South MaIIXnee Bay 

Response : 

(A) The Alternatives section has been extensively rewrit ten i n  the 
=IS. 
is based on the preceding information provided i n  the E I S .  ( B ) 1 .  Pretreatment 
of dredged sediments before disposal is discussed i n  paragraphs 6.21 through 
6.25 of the FEIS. (B)Z .  The Corps of Engineers conducted s tudies  invest igat ing 
the p o s s i b i l i t i e s  of t rea t ing  dredged sediments to remve pol lutants  before 

The conclusion tha t  the proposed method is the l ea s t  cost  e f fec t ive  

disposal i n  the mid 1960's. 
the Great Lakes, Surinuary Report, March 1969, Buffalo Di s t r i c t .  Econanic 
analvses w e r e  included in t h i s  study. (B)3. Diked Diswsal  is no longer 

Refer to Dredging and Water W a l i t y  Problems i n  

-.-- 
an a l te rna t ive  since all the sediments must be confined; (8) 4 .  
Shoreline disposal along Maumee Bay would be kindred t o  land disposal because 
of the shallow waters tha t  would have t o  be traversed to reach such sites. 
The problems of such an a l te rna t ive  are skhi lar  to those discussed i n  
paragraph 6.21 f o r  the Land Disposal Alternative.  (B)5. Land disposal 

...... . . . . . . . 
... . 
. . . . . . . . ~~ 
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(- 
p o s s i b i l i t i e s  were very thoroughly examined i n  the FEIS, "Confined Disposal 
Fac i l i t y  for  Toledo Harbor, Ohio." 
use of upland sites for  the disposal of polluted sediments, because of lega l  
constraints  and c i t i zen  opposition, a re  r a re  opportunities indeed. Land 
disposal,  a s  an a l te rna t ive ,  is discussed in  6.21 FEIS and reasons fo r  
not considering t h i s  means as a viable a l te rna t ive  are delineated therein.  

I t  has been our experience tha t  the  

22. Comnent: 

Concerning Section 7.1 (DEIS):  

(A) The in ten t  of t h i s  section is t o  compare r e l a t ive  values of 
short  term use of the environment and long t e r m  productivity 
by maintenance and enhancement. Continued use of t h e  Toledo 
Harbor fo r  shipping is the cause not  t h e  e f f ec t .  The e f f e c t  
should be what shipping (short  term use)  w i l l  do t o  t h e  
loca l  economy and the environment of t h e  bay. 

Response: 

Continued use of the  Toledo H a r b o r  f o r  shipping could no t  be 
effected without annual maintenance dredging. 
navigation channel is 6 f e e t  or less in depth and the channel would quickly 
f i l l  i n  because of the huge amounts of sediment carr ied i n t o  the bay by the  
Maumee River. These items have been discussed i n  the E I S .  Therefore, i n  
our opinion, the short-term ef fec ts  of maintenance dredging is the 
continuance of cargo vessel u t i l i z a t i o n  of the Toledo Harbor a t  the expense 
of l imited destruction of the  estuary's  biosphere caused by the dredging 
work and movement of deep-draft ships. 
economic benefits  realized by the Toledo area from the continued v i a b i l i t y  
of the por t  or t h e  reverse (loss) if the port f a c i l i t i e s  could no longer 
receive ships.  
continued removal o r  re tent ion of a large percentage of the incoming 
sediments, Mamee Bay would eventually succeed t o  a t e r r e s t r i a l  environment; 
there would be no bay. O r  l e s s  severe, the species composition would never 
reach a t rue  balance o r  maximum sustained population; however, an equilibrium 
of a kind would be established t o  accommodate the  ex is t ing  conditions. 

Maumee Bay outside of t h e  

Long-term impacts would be the  

Ecologically, over the very long-term, without the 
. 

23. Comment: 

Concerning Section 7 . 2  (DEIS) : 

(A)  T h i s  section should mention the mult ipl ier  e f f e c t  of port 
developent  and growth. I t  should r e i t e r a t e  gains from 
shipping i n  a long range program. In  addition, it should 
develop long-range benef i t s  r e a l i s t i c a l l y  by objectively 
s t a t i n g  long range environmental comnittments and continued 
disposal needs. This section should object ively prove t h e  
long range productivity gain over the sho r t  run losses. 
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I n  the development of an EIS  for  maintenance a c t i v i t i e s ,  a l l  
s ign i f icant  e f f e c t s  on the environment have been considered. Such considera- 
t ions d i f f e r  from those for  a project  in a planning s t a tus ,  for  instance,  
and discussion is  limited to only the  environmentdl e f fec ts  of the.operat ion 
of the project .  
1899, so the long-range impacts and e f f ec t s  are readily apparent and these 
together with the short-term e f fec t s  of the annual maintenance operation 
a re  described i n  the text. 

This project  was established under Federal auspices i n  

24. Cmment: 
Concerning (DEIS): I r revers ib le  and Irretr ievable  Ccnmnitment of 
Resources Which Would B e  Involved in the Proposed Action Should I t  
B e  Implemented: 

( A )  The 150 acres of channels and turning basins committed to 
shipping which could not ex i s t  without dredging should be 
mentioned. 

(B) The 248 acres of diked enclosure being b u i l t  across the 
channel a s  a depository for dredged material should be 
mentioned. 
400 acres t o  a fixed useage. 

This is comi t t i ng  the  t o t a l  bay end river to 

(C) The 2800 acres which may be committed t o  diking i f  a l t e rna t ive  
methods of disposal are not developed i n  10 years should be 
addressed. 

(D) Current f low in the bay w i l l  be permanently a l tered.  

(E) Temporary and possibly permanent loss of f i s h  habi ta t  and/or 
exis t ing wildfowl feeding areas i n  the bay w i l l  be committed 
by diked disposal. 

(F) The short  and long range i r r e t r i evab le  commitments must be 
addressed. 

Response : 

In sequence with above coments: ( A )  This acreage does not represent 
an i r r eve r s ib l e  comitment. I f  maintenance dredging were stopped, the 
navigation channels would eventually fill t o  depths cOmmon t o  other areas  of 
the bay. This s i tua t ion  has occurred in the pas t  when the or ig ina l  channel  
dredged i n  1877 was abandoned in 1892. 
s i n k ,  and no evidence of the former channel was apparent i n  the  1961 bathy- 
metry of the bay. (B) The diked enclosure under construction is mentioned 

The o ld  channel became a sedimentation 

... . . . . .  ~ . . . . . . . . . . . . . . . . . 
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I 
paragraph 8.04 of the FEIS. Develoment of t h e  diked disposal areas would 
be considered fo r  a l l  p rac t ica l  purposes an i r r eve r s ib l e  action. (C) This 
f igure (2800 acres) appears extreme as 150 acres of bay have been u t i l i z e d  
since 1961 fo r  disposal and the.new si te (242 acres) w i l l  contain the 
dredgings f o r  another 10 years. 
acres  leaving 2400 acres from your or ig ina l  f igure of 2800~acres.  
seem t h a t  you a r e  projecting disposal sites for  over 100 years. 
being conducted a t  the U.S. Army Waterways Drperiment Stat ion to determine 
other ways to handle the polluted dredged materials.  
researchers are able t o  discover more beneficial  methods, both ecologically 
and economically sound, to u t i l i z e  dredged materials.  I f  indus t r ia l  and 

controlled,  the quantity of dredgings could be lessened. Management of 
land a c t i v i t i e s  is not eas i ly  accomplished and requires coordination, 
cooperation and f inancial  encouragement. (D) The current f l o w  would not 
be permanently a l tered by  the maintenance dredging; f o r  i f  dredging w e r e  
t o  cease, the r ive r  currents would revert  to the influences of the  f i l l i n g  
and shoaling. The confined disposal is lands,  however, w u l d  have minor 
influences on currents because water movement in the bay outside t h e  channel 
is by weak l i t t o r a l  currents.  
s ign i f icant .  (El It was previously reported that there  was a f i s h  spawning 
bed within the area of the proposed f a c i l i t y .  
Dlvision of Geological Survey and the  Corps of Engineers indicates  the area 
of the modified f a c i l i t y  t o  consis t  primarily of s i l t  underlain by hard 
clay. 
located. 

The t o t a l  for  24 years is approximately 400 
I t  would 

Studies a r e  

We hope that 

'municipal e f f luents  are regulated and upland erosion and s o i l  runoff 

These current movements a re  n o t  considered 

Bottom sampling by t h e  Ohio 

Gravelly areas which would correspond to spawning beds were not  

I t  is reported tha t  t h e  s i t e  of the 242 acre f a c i l i t y  under 
construction represents a spawning-run for  f i s h  (white bass and walleye) 
migrating i n t o  Mamee Bay and River. 
northwest of the Toledo Edison thermal plume and southeast of the shipping 
channel, through the s i t e  of t h e  proposed f a c i l i t y .  The f i s h  follow the 
southeast side of the s t ructure  and could become trapped i n  the south bay 
which w i l l  be closed o f f  from the r ive r  channel by t h e  proposed s t ruc ture .  
There is ,  however, 260 f e e t  between the channel and the disposal s i te  which 
provides a possible route up the r iver .  I n  addition, the shipping channel 
may serve as  a spawning route.  The proposed disposal area would remve 242 
acres of open water. Ducks have been reported to be i n  the area covered 
by the f a c i l i t y ,  bu t  since the  benthic organisms a r e  dominated by pol lut ion 
tolerant  species such as sludge worms ( w i t h  l i t t l e  accompanying vegetation) 
this area is not considered a good feeding area. 
waterfowl congregate near the thermal outflow. The s t ruc ture  bounding 
the north s ide  of the  thermal plume W i l l  provide a protected zone from 
north and northeast winds. Pre-selection invest igat ions indicated that 
posit ioning the disposal si te i n  this area of the  bay would have l i t t l e  
influence on f i s h  and waterfowl resources. (F) The discussion of these 
wmnitments a t t r i bu tab le  t o  the annual dredging operation has been expanded 

A spawning r u n  i s  reported to e x i s t  

It has been noted tha t  
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in the FEIS, Section 8 .  Those impacts caused by the new confined disposal 
f a c i l i t y  have been discussed in  the environmental statement for t ha t  project  
issued by the Detroit D i s t r i c t  Engineer and f i l e d  w i t h  Council on Environ- 
mental Quality (CEO) May 10, 1974. 

Tbledo Naturalists ' Association 

1. colmnent: 

I n  the statements we have made previously w e  have not objected t o  
the maintenance dredging for the Toledo Harbor i n  Maumee Bay. We have 
objected to the disposal s i t e  location i n  the bay. 

Response : 

Contained disposal of dredged materials is authorized by the River 
and Harbor A c t  of 1970 (Public Law 91-611). The bay disposal s i t e  w a s  
selected only a f t e r  exhaustive investigations of other po ten t ia l  areas .  
Section 123 of P.L. 91-611 in  part requires the par t ic ipat ing local sponsor 
to agree to  furnish a l l  lands, easements, and rights-of-way necessary for 
the construction, operation, and maintenance of t h e  diked disposal f a c i l i t y .  
The enviromental  s ta tement ,  Confined Disposal Fac i l i ty  for Tbledo Harbor, 
Ohio, issued by the Detroi t  D i s t r i c t  Engineer i n  February 1974, discusses 
the methodology which choose the bay disposal site over other a l te rna t ives .  

. .. . . . . . . . . ~~ ~ . ... ... . ~ .~ . . . . . . . 95 
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OHIO EPA WATER QUALJTY STANDARDS 

General s tandard  

Except as o t h e r  r egu la t ions  i n  t h i s  Chapter,  EP-1, e s t a b l i s h  d i f f e ren t  
s t anda rds ,  t h e  water  q u a l i t y  s tandards  of t h e  s t a t e  s h a l l  be as follows: 

(A) Within 500 yea r s  of any pub l i c  water supply i n t a k e ,  

(1) disso lved  s o l i d s  m y  exceed one, b u t  no t  bo th ,  of t h e  fo l -  
lowing: 

(a) 500 rq/l as a monthly average nor exceed 750 mg/l a t  
any t i m e ,  or 

(b) 150 rq/l of d i s so lved  solids a t t r i b u t a b l e  t o  human 
a c t i v i t i e s  i and 

(2) phenols ( s t o r e t  number 32730) s h a l l  not  exceed 1.0 uq/ l ;  and 

(3) n i t r a t e  ( N )  (storet nunber 00620) s h a l l  no t  exceed 8 mg/li 
and 

( 4 )  d i s s o l w d  i r o n  (storet n h e r  01046) s h a l l  no t  exceed 300 
.ug/l: and 

(5) chrokum (hexavalent)  (storet number 01032) s h a l l  no t  exceed 
10 ny/l; and 

(6) cyanide (storet number 00720) s h a l l  not exceed .005 m g / l ;  and 

(7)  d i sso lved  manganese (storet n u d e r  01056) s h a l l  n o t  exceed 
50 ug/l. 

(B) Within 500 yards  of any water supply in t ake ,  d i s so lved  solids may 
exceed one,  b u t  no t  both,  of the following: 

(1) 500 w/l as a monthly average n o r  exceed 750 mg/l  a t  any 
time, o r  

(2) 150 q/l of d i s so lved  solids a t t r i b u t a b l e  t o  human a c t i v i t i e s :  
and 

(C) Dissolved oxygen s h a l l  no t  b e  less than a d a i l y  average of 5.0 m q / l  
nor  less than 4.0 mg/l  a t  any t i m e .  

... . .~ .. .. . . ~ .  ..... . . ... ... . ~. 
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pH s h a l l  no t  be less than 6.0 and s h a l l  not  b e  more than 9.0 a t  
any t i m e  except t h a t  it may be less than  6.0 or mre than 9.0 if 
the re  is no con t r ibu t ion  of a c i d i c  or a l k a l i n e  po l lu t ion  a t t r i -  
butable  to human ac t iv i t i e s .  

(1) Geometric mean f e c a l  col i form content  ( e i t h e r  MPN or MF 

. 

coun t ) ,  based on n o t  less than f i v e  samples wi th in  a 30-day 
per iod ,  s h a l l  n o t  exceed 200 per 100 m l .  

(2 )  Fecal col i form content  ( e i t h e r  MPN or MF count) s h a l l  n o t  
exceed 400 p r / 1 0 0  ml i n  mre than  t e n  percent of  t h e  samples 
taken durinn any 30 day per iod.  

Dissolved s o l i d s  may exceed one, bu t  not bo th  o f  t h e  following: 

(1) 1500 mg/ l  

( 2 )  150 n q / l  a t t r i b u t a b l e  t o  human a c t i v i t i e s .  

Lake or reservoir water  temperature s h a l l  n o t  exceed by more than 
th ree  deqrees f ah renhe i t  (1.7 deqrees  cen t i s r ade )  t h e  water temper- 
ature  which would occur if t h e r e  were no temperature change of 
such waters a t t r i b u t a b l e  t o  human a c t i v i t i e s ,  and stream water  
tenpera ture  s h a l l  n o t  exceed by mre than f i v e  desrees  f ah renhe i t  
( 2 . 8  deqrees cent igrade)  t h e  water  temperature which would occur  
if the re  were no temperature chanae of  such waters a t t r i b u t a b l e  
t o  human a c t i v i t i e s .  In  add i t ion ,  a t  no time s h a l l  water  tempera- 
t u r e  exceed t h e  maximum temperatures ind ica ted  i n  t h e  fol lowino 
table : 

MAXIMUM TEMPERATURE IN DEGREES CENTIGRADE 6 FAHRENHEIT DURING MONTH - 
Jan. Feb. Mar. npr. May June July Aug. Sept .  Oct. NOV. Dec. - - -- __-__ - - __ Water 

A l l  
Waters Co 10.0 10.0 15.6  21 .1  26 .7  32.2 32.2 32.2 32.2 25 .6  2 1 . 1  13 .9  
Except 
Ohio  Fo 50 5 0  60 70 80 9 0  90 90 90  78  70 57 
River 
Main 
Stem Co 10.0 10.0 15.6 2 1 . 1  26 .7  30.6 31 .7  31.7 30.6 25.6 2 1 . 1  13.9 
Ohio 
River F' 50  5 0  60 70 80 87 89 89 87 78 70 57 
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(J) 

The threshold-odor number a t t r ibu tab le  t o  human a c t i v i t i e s  s h a l l  
not exceed 24 a t  40 degrees centigrade tes ted as described i n  
"Standard Methods for  t h e  Examination of Water and Wastewater," 
13th Edition, 1971, published by the Anerican Public Health Asso- 
ciat ion,  the Amrican Water Works Association, and Water Pollution 
Control Federation. 

G r o s s  beta  ac t iv i ty  s h a l l  not exceed 100 picocuries per l i ter ,  
nor s h a l l  ac t iv i ty  from strontium 90 exceed 10 picocuries per 
l i t e r ,  nor s h a l l  ac t iv i ty  from alpha emitters exceed 3 picocuries 
per liter. 

The fo l la r ing  chemical pol lutants  s h a l l  not exceed the  following 
specif ied concentrations a t  any time: 

Storet  Number 

00610 
01002 
01007 
01027 
009 40 
010 34 
01032 
00722 
00720' 
009 51 
38260 
01046 
01051 
01056 
71900 
00550 

32>30 
01147 
01077 

Constituent' 

Amnonia 
Arsenic 
Barium 
Cadrnim 
Chloride 
Chromium 
Chromium (hexavalent) 
Cyanide ( f ree)  
Cyanide 
Fluoride 
Foaming Agents (MBAS) 
I ron (dissolved) 
Lead 
Manganese (dissolved) 
Mercury 
O i l  6 Grease 
(hexane soluble) 
Phenols 
Selenium 
S i l v e r  

Concentration 
mg/l ug/l 

1.5 - 
- 50. 
- 800. 

5. 

- 300. 
50. 

- 
250. - 

- 
0.005 - 
0.2 - 
1.3 - 
0.5 - 
- 1000. 

40. - 1000. 
- 

.5 - 
5 .  - 

10. 
5.  
1. 

- - - 

..... . . . . . . . . . . . . . . . .. . . . .  .. .. .. .. 

~~~ ~~ 

'Total  unless otherwise indicated. 

(K) Total copper ( s to re t  number 01042) s h a l l  no t  exceed the following 
specif ied concentrations a t  any time: 
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Hardness as mg/l of Cam3 - 0-80 80-160 160-240 240-320 above 320 

Concentration i n  ug/l  - 5 .  10 20 50 15  

(L) Tota l  z i n c  (storet number 01092) s h a l l  not  exceed t h e  following 
s p e c i f i e d  concentrat ions a t  any time: 

Hardness as mq/l of Cam3 - 0-80 80-160 160-240 240-320 above 320 

concent ra t ion  

' (M)  (1) 

i n  uq/l - 75 100 200 400 500 

For Lake E r i e  and a l l  waters t r i b u t a r y  t o  Lake E r i e ,  dis- 
charges of t o t a l  phosphorous a5 P (storet nwrber 00665) 
from po in t  sources determined s i g n i f i c a n t  by the Ohio EPA 
sha l l  not exceed a d a i l y  average of 1 mg/l 85 t o t a l  P ,  or 
such stricter requirements as may be imposed by Ohio EPA 
NPDES permits. 

For the Ohio River and a l l  waters t r i b u t a r y  t o  t h e  Ohio 
River ,  to ta l  phosphorus as P s h a l l  be l i m i t e d  to the e x t e n t  
necessary t o  prevent  nuisance growths of a lgae ,  weeds, and 
slimes that r e s u l t  i n  a v i o l a t i o n  of t h e  water q u a l i t y  s tand-  
a rds  set f o r t h  i n  this Chapter,  EP-1. I n  a reas  where such 
nuisance growths exist, phosphorus d ischaraes  from p o i n t  
sources determined s q i n i f i c a n t  by the  Ohio Environmental 
P ro tec t ion  Aqency s h a l l  not  exceed a d a i l y  average of one 
mil l igram per l i ter  as total  P ,  or such str icter requi re -  
ments as may b e  imposed by Ohio EPA NPDES permi ts .  

po l lu t an t s  or combinations of p o l l u t a n t s  s h a l l  no t  exceed a t  (N) A l l  
any time one-tenth of t h e  96 hour median to l e rance  l i m i t  for any 
indigenous aqua t i c  species, except  that o t h e r  more s t r i n g e n t  ap- 
p l i c a t i o n  f a c t o r s  s h a l l  be imposed where necessary t o  meet t h e  
minimum requirements of  t h e  National Technical Advisory Comnittee, 
"Water Qual i ty  C r i t e r i a , "  1968. The median tolerance l i m i t  s h a l l  
be determined by s ta t ic  or dynamic bioassays i n  accordance wi th  
s tandard  methods descr ibed  i n  "Standard Methods for t h e  Examina- 
t i o n  of Water and Wastewater," 13th Ed i t ion ,  1971, publ i shed  by 
t h e  American Pub l i c  Health Associat ion,  and Water P o l l u t i o n  
Control  Federat ion.  

(0) A l l  waters of t h e  state s h a l l  be free from substances a t t r i b u t a b l e  
t o  human a c t i v i t i e s  which r e s u l t  i n  s ludge deposits, f l o a t i n g  
materials, color, t u r b i d i t y ,  or other condi t ions  i n  such degree 
as t o  create a nuisance.  
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EP-1-07 Lake E r i e .  

(A) W-. 

The water a u a l i t y  s tandards  i n  Lake E r i e  [outs ide of  the excepted 
areas es t ab l i shed  i n  subsect ion (b) ( 2 )  below] shall be t h e  water q u a l i t y  
s tandards  s e t  for th  in EP-1-02, except  t h a t ,  to t h e  e x t e n t  t h a t  t h e  fol- 
lowing paragraphs e s t a b l i s h  d i f f e r e n t  s tandards ,  the l a t t e r  s tandards  s h a l l  
apply: 

(1) Dissolved oxygen i n  t h e  Western Basin and i n  t h e  e p i l i m i o n  
of the Cen t ra l  B a s i n  s h a l l  not  be less than 6 .0  q/l, o r  
80% of s a t u r a t i o n ,  whichever i s  greater. Dissolved oxyqen 
i n  the hypolimnion of t h e  off-shore a rea  of  t h e  Cen t ra l  Basin 
s h a l l  no t  be less than 80% of s a t u r a t i o n  except  between 
June 1 and October  1 5 ,  dur ing which per iod n e i t h e r  t h e  fore- 
q o i n q  s tandard nor  any o t h e r  dissolved oxygen s tandard  set 
f o r t h  i n  t h i s  chapter ,  EP-1, need be met .  

(2 )  (a) Water temperature of t h e  epil imnion s h a l l  not  exceed 
by mre than 3' Fahrenhei t  (1.7' C)  t h e  water tempera- 
t u r e  which would occur if t h e r e  w e r e  no temperature 
change of such waters a t t r i b u t a b l e  t o  human a c t i v i t i e s .  
In  add i t ion ,  a t  no time s h a l l  water temperature exceed 
a t  a depth t h r e e  feet below the  s u r f a c e  t h e  m a x i m u m  
temperatures ind ica ted  i n  t h e  followinq table: 

PERI.OD 

January 1-31 
February 1-20 
March 1-15 

April 1-15 
16-31 

16- 30 
May 1-15 

16- 31 
June 1-15 

J u l y  1-31 
August 1-31 
September 1-30 
October 1-31 
November 1-30 
December 1-31 

16-30 

- 
35 
38 
39 
45 
53 
60 
64 
72 
78  
83 
85 
85 
81 
7 1  
58 
46 

MAXIMUM TEMPERATURI: 
*C - OF 

1 . 7  
3 . 3  
3.9 
7.2 

11 .7  
15 .6  
17 .8  
22.2 
25.6 
28 .3  
29.4 
29.4 
21 .2  
2 1 . 7  
1 4 . 4  

7.8  

... . . . . . . . . . . . . . . . . . .  . . .. ~ . .  ~ ..... 

A- 5 



,a :: 

i:::.::: 

(b )  The temperatures of bottom waters  of  t h e  off-shore 
a rea  of t h e  Western Basin s h a l l  not  exceed those set 
fo r th  i n  t h e  followinq table: 

PERIOD 

Apri l  1-22 
- A p r i l  23-30 

M a y  1-15 

MAXIMUM ALLOWABLE TEMPERATURE 
*C - OF 

42 5.6 
46 7.8 
53 11.7 

- 

(c) The temperature o f  t h e  h y p o l i m e t i c  waters of t h e  Ohio 
po r t ion  of t h e  C e n t r a l  B a s i n  of Lake E r i e  s h a l l  no t  
a s  a r e s u l t  o f  human a c t i v i t i e s  exceed 60' Fahrenhei t  
(15.6' Centigrade) .  

(3) Radioac t iv i ty  shall not exceed t h e  l o w e s t  practicable levels, 
and i n  any event  s h a l l  n o t  be p r e s e n t  i n  amounts t h a t  may 
pose a h e a l t h  hazard. In  add i t ion ,  a f t e r  t h e  da t e  of adop- 
t i o n  of Lake E r i e  r a d i o a c t i v i t y  cri teria by t h e  G r e a t  Lakes 
Water Qual i ty  Board of t h e  I n t e r n a t i o n a l  J o i n t  Connnission, 
those c r i t e r i a  s h a l l  be deemd incorporated by re ference  
i n t o  t h i s  Chapter, EP-1. 

The followinq p o l l u t a n t s  s h a l l  not exceed t h e  following 
s p e c i f i e d  concent ra t ions :  

( 4 )  

,.... . .  (i.::.,': 
. .. 
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Centra l  Cent ra l  Basin 
Lake W. B a s i n  W. Basin B a s i n  Near Shore 
Segment Near Shore Off Shore Off Shore W. of Avon E. df Avon 

storet 
Nwnber  

01002 
01007 

I 01027 
01034 
01042 
01045 
01051 
01055 
71900 
01067 
01147 

3; 01077 
01092 4 

00335 

32005 
00720 
00950 

38260 
00550 
32 730 

Cons ti t u e n t  
Heavy Metals 

Arsenic 
Barium 
Cadmim 
Chromium 

Iron 
Lead 
Manganese 
Mercury 
Nickel 
S e l e n i m  
S i l v e r  
Zinc 

Other Chemicals 

W D  
Carbom Chloroform 
Extractables (Cm) 
Cyanide 
Fluoride (Dissolved) 
Methylene Blue A c t i v e  
Substances (MBAS) 
O i l  6 Grease 
Phenols 
Un-ionized Amnonia 
as N ** 

Copper 

1. 
1. 
5. 

50. 
10. 

300. 
50. 
50. 
0.3 

50. 
5. 
1. 

50. 

15. 

0.05 
.5 

0.15. 

0'.05. 
0.05. 
1.0 

0.02 

1. 
1. 
0.5 
3. 
5 .  

300. 
50. 
50. 
0.1 

50. 
1. 

15. 
.2 

10. 

0.05 
.5 

0.15. 

0.05. 
0.05. 

.5 

0.02 

1. 
1. 
0.5 
3. 
5. 

300. 
50. 
50. 
0.1 

50. 
1. 

15. 
.2  

7. 

0.05 
.5 

0.15. 

0.05. 
0.05. 

.5 

0.02 

5. 
1. 
5. 

50. 
10. 

300. 
50. 
50. 
0 .3  

50. 
5. 
1. 

50. 

12 .  

0.05 
.5 

0.15. 

0.05. 
0.05. 
1.0 

0.02 

5 .  
1. 
5. 

50. 
10. 

300. 
50. 
50. 
0.3 

50. 
5. 
1. 

50. 

15. 

, 0.05 
.5 

0.15. 

0.05. 
0 . 0 5 .  
1.0 

0.02 



Cent ra l  C e n t r a l  B a s i n  
Lake N. Basin W. Basin Basin Near Shore 
Segmnt  Near Shore Off Shore Off Shore W. of Avon E. of Avon 

S t o r e t  
Number 

00515 

00940 

00945 

00900 

? 
m 

00400 

31616 

00085 

00665 
00640 

Cons t i t uen t  ( T o t a l  
mless o therwise  s t a t e d )  Units  

Dissolved S o l i d s  mg/ 1 
Mo. Ave/Max. day 

Chlorides  
Mo. Ave/MaX. day 

S u l f a t e s  mg/l 

Hardness mg/ 1 
Mo. A v e / M a x .  day 

Mo. A v e / M a x .  day 

I?!! S . U .  
Monthly Min/Max. 

Fecal  Coliforms NO. 
100 m l  
- 

200 / 30 0 

25/30 

35/50 

130/180 

7.0-8.8 

Mo. M e a n / l O %  t im  
1. A t  Water Works In t ake  50/100 
2. General Standard 200/400 

Threshold Odor N o .  T.N. 
Mo. A v e / M a x .  15/25 

Nu t r i en t s  
Total Phosphorus (P) m g / l  0.025 
Total Inorganic  
Nitrogen ( N )  w/l 0.30 

160/180 

25/30 

25/40 

110/130 

6.7-8.5 

5/10 
l00/200 

10/15 

0.025 

0.30 

160/180 

25/30 

25/40 

110/130 

6.7-8.5 

5/10 
10/50 

5/10 

0.015 

0.30 

180/200 200/250 

25/30 

25/40 

110/130 

35/50 

25/40 

3d/l80 

7 .O-8.8 7.0-8.8 

20/50 l00/200 
200/400 200/400 

10/15 10/15 

0.025 0.025 

0.30 0.30 

*Fecal Coliforms are expressed  as a geometric mean p e r  100 m l  based on not  less than 10 samples p e r  30 
day per iod  and t h e  values not t o  be exceeded i n  more than 10 pe rcen t  of such samples. 

..- ... : . : :  , : : , : :  . .. . .  .. . .  . 
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(5) ( a )  Concentrations of  materials t h a t  are nonpers i s ten t  (de- 
f ined  as mate r i a l s  having a h a l f - l i f e  of less than 96 
hours)  and t h a t  have no cumulative e f f e c t s  s h a l l  not  
exceed t h e  followinq l imi t a t ions :  

(i) Such concentrat ions s h a l l  n o t  exceed 1/10 of t h e  
96-hour median to le rance  l i m i t  value,  and 

(ii) The 24-hour average of such concent ra t ions  s h a l l  
no t  exceed 1/20 of t h e  96-hour median to le rance  
l i m i t ,  and 

(b) Concentrations of materials t h a t  are p e r s i s t e n t  (de- 
f ined  as materials having a h a l f - l i f e  of 96  hours or 
more) or have cumulative effects s h a l l  no t  exceed the  
following l i m i t a t i o n s  : 

(i) Such concentrat ions s h a l l  not  exceed 1/20 of t h e  
96-hour median to le rance  l i m i t  value,  and 

(ii) The 24-hour average o f  such concent ra t ions  s h a l l  
no t  exceed 1/100 of t h e  96-hour median to l e rance  
l i m i t  value,  and 

(c) When two or more toxic ma te r i a l s  that  have add i t ive  
effects  are p r e s e n t  at  t h e  same t i m ,  t h e i r  concentra- 

formula: 
, t i o n s  s h a l l  no t  be g r e a t e r  than those given by t h e  

where C a ,  Cb, Cn are the masured  concent ra t ions  o f  t h e  
s e v e r a l  toxic ma te r i a l s  i n  t h e  water and La,  Lb, Ln 
are t h e  respec t ive  permiss ib le  concent ra t ion  l i m i t s  
der ived for t h e  ma te r i a l s  on an ind iv idua l  b a s i s .  

(B) Segmentation of L a k c  E r i e ;  Excepted A r e a s .  

(1) Lake E r i e  s h a l l  be d iv ided  i n t o  f ive  reg ions :  the  Eastern 
Basin,  t h e  near-shore area of t h e  Cent ra l  Basin,  t h e  o f f -  
shore a r e a  of the Cen t ra l  Basin,  the n e a r s h o r e  area of t h e  
Western Basin,  and the  off-shore a r e a  of the Western Basin. 
These regions s h a l l  b e  as shown i n  f igu re  1 and as def ined 
here in .  The boundary between the n e a r s h o r e  and off-shore 
areas of the western Basin s h a l l  follow t h e  18 foot l ake  
contour l i n e  from t h e  Ohio-Michigan bo rde r  ( a l l  reef  areas 

. .. .~ .. ... .. . .. . .... .. . ... . ..... ..... .. . 
... 
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beinq considered p a r t  of t h e  off-shore a r e a )  t o  S c o t t  Poin t  
on Catawba I s l and ,  then s h a l l  follow t h e  18 foot contour 
l i n e  between Catawba I s l a n d  and Kelley I s l and  to Longitude 
82' 4 2 ' .  The boundary between t h e  near-shore and off-shore 
a reas  of t h e  Cent ra l  Basin s h a l l  follow t h e  18 foot  contour 
l i n e  west of A w n  Poin t  and t h e  24 foot l a k e  contour l i n e  
east of A w n  Point .  All contour l i n e s  s h a l l  be those  r e f e r -  
r i n g  t o  depth below water datum [man  water l e v e l  a t  Fa ther  
Po in t ,  Quebec ( I n t e r n a t i o n a l  Great Lakes Datm-1955) , which 
is 568.6 f e e t  above man sea l e v e l ] .  

The a reas  i l l u s t r a t e d  i n  t h e  Appendix s h a l l  be designated as 
excepted a reas ,  and t h e  water q u a l i t y  s tandards  t h e r e i n  s h a l l  
be those t h a t  would apply i f  t h i s  r egu la t ion ,  EP-1-07, d i d  no t  
exist. 

( 2 )  

(Forrrer Requlation EP-1-05, adopted Ju ly  2 7 ,  1973, e f f e c t i v e  July 27, 
1973, is repealed.)  

(Adopted January 0 ,  1975; e f f e c t i v e  January 8 ,  1975) 

i 
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APPENDIX B 

OHIO EPA 

FOR ApUATIC LIFE  (WARM WATER FISHERY) 

me following cr i ter ia  a r e  for eva lua t ion  of condi t ions  f o r  t h e  main- 
tenance of  a well-balanced, warnwater  f i sh  populat ion.  They are appl ic -  
able a t  any p o i n t  i n  the stream except  for t h e  minimum area  necessary for 
the admixture of waste e f f l u e n t s  with stream water:  

1. Dissolved oxygen: Not less than an averaqe of 5.0 Qy/l p e r  
calendar  day and not  less than 4.0 mg/l a t  any time. 

2 .  E: 
A. No values below 6.0 nor  above 8.5. 

B. Daily f l u c t u a t i o n s  which exceed t h e  range of p H  6.0 to  
pH 8.5 and are c o r r e l a t e d  with photosynthe t ic  a c t i v i t y  may 
be t o l e r a t e d .  

3. Temperature 

A. NO abnormal temperature changes t h a t  may a f f e c t  aqua t i c  l i f e  
unless  caused by n a t u r a l  condi t ions.  

B. For the main  stem of t h e  Mahoning River (Warren to Lowel lv i l le  
Dam)  water temperatures shall not exceed n a t u r a l  levels (as 
masured  by t h e  water  q u a l i t y  monitor s t a t i o n  a t  Leavi t t sburg)  
by 5' F. during Apr i l  through November and 10' December 
through March. 

C. For  all waters except  t h e  main stem of t h e  Mahoninq River 
(Warren to Lowellvi l le  Dam) t h e  maximum temperature s h a l l  
not exceed n a t u r a l  temperatures by mre than 5' F. provided 
t h a t  at  no t i m e  s h a l l  they exceed those  ind ica t ed  i n  t h e  
following table:  

M a x i m m i  Temperature i n  Deg. F. During Month 

Jan. Feb. March April May June July Aug. Sept.  Oct. NOV. D e c .  
50 50 60 70 80 90 90 90 90 78 70 57 
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4 .  Toxic substances: N o t  to exceed one-tenth of the  96-hour median 
to l erance - l imi t ,  except that other l imit ing  concentrations may 
be used i n  s p e c i f i c  cases  when j u s t i f i e d  on the bas i s  of .avai l -  
able  evidence and approved by the  appropriate regulatory agency. 
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Advisory Cauncil 
On Historic Preservation 
/ I  ~ I .  I , : . . ,  v. '>! I 
'A .:,.il,:,..~., , I :,,, 

March 4, 1975 

Mr. P. McCallister 
Chief, Engineering Division 
Detroit Dis t r ic t  
Department of the 
Corps of Rigineers 
P.O. Box 1027 
Detroit, Michigan 48231 

Dear Mr. McCallister: 

Th i s  is i n  response t o  your request of December 27, 1974, for  coments on 
the environmental statement for  the Maintenance kedging of the Polluted 
Sediments i n  Toledo Harbor, Ohio. Pursuant t o  i t s  responsibi l i t ies  under 
Section 102 (2)  ( C )  of t h e  National hv i romen ta l  Policy Act of 1969, t he  
Advisory Council on Historic Preservation has determined tha t  your d r a f t  
environmental statement is inadequate regarding our area of expertise as 
it does not contain suff ic ient  information t o  enable the Council to 
comment substantively. Please furnish additional data indicating: 

a .  Compliance with Section ,106 of the National Historic 
Preservation Act of 1966 ( 16 U.S.C. 470(f)). The 
Council must have evidence tha t  the most recent l i s t i n g  
of the National Register of Historic Places has been 
consulted (see Federal Register, February 4, 1975 and 
monthly supplements each first Tuesday thereafter)  and 
tha t  e i ther  of the following conditions i s  sa t i s f ied :  

1. If no National Register property is affected by the 
project, a section detai l ing tnis  determination must 
appear i n  the environmental statement. 

If a National Register property is affected by t h e  
project, the  environmental statement must contain an 
account of steps taken i n  compliance w i t h  Section 106 
and a comprehensive discussion of the contmplated 
e f fec ts  or  the National Reaister prouerty. 

2. 

"Procedures - 
for  the Protection of Historic and Cil t&al  Properties" 
are  detailed i n  the Federal Register of January 25, 1974, 
PP. 3366-3370- 



( 
b. Coi.iplinnce w i t h  Executive Order 11533 of May 13, 1971. 

In the case of lands not under t h e  control o r  ju r i sd ic t ion  
or tne  Federal Government, a statement should be n,ade a s  t o  
whether or not t h e  prpposed undertaking  ill contribute t o  
the  preservation and enhancement of non-federally owned 
d i s t r i c t s ,  s i t e s ,  buildings, s t ructures ,  nnd objects of 
h i s to r i ca l ,  archeological, archi tectural ,  or cu l tura l  
significance.  

To insure a coruprehensive review of h i s to r i ca l ,  cu l tura l ,  archeolo&ical, 
and arcn i tec tura l  resources, the  Advisory Council suggests t h a t  t h e  

’ environmental statement contain evidence of contact w i t h  t h e  appropriate 
S ta t e  Xistoric Preservation Officer and t h a t  a copy of h i s  comments 
concerning tne  e f f ec t s  of the  undertaking upon tnese resources be 
included i n  tne  environmental statement. The S ta te  Historic Preservation 
Officer for Ohio i s  Mr. Charles C. Pratt, Acting Mrector ,  Tne Ohio 
Histor icai  Society, Interstate // 71 a t  17th Avenue, Columbus, Ohio 43211. 

Should you have any questions or  require any additional assistance,  please 
contact Stephen Cochran of tine Advisory Council staff a t  202-254-3380. 

Sincerely yours, 

c. ’John D .  McDemott 
Director, Office of Review 

and Compliance 
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FEDERAL POWER COMMISSION 
REGIONAL OFFICE 

31st Floor. Federal Building 
230 South Dearborn Street 
Chicago, Illinois 60604 i 

January 14, 1975 

Colonel James E. Hays 
District Engineer 
U. S .  Army Engineer District, Detroit 
P. 0. Box 1027 
Detroit, Michigan 48231 

Attention: Environmental Resources Branch 

Dear Colonel Hays : 

We have reviewed the Draft Environmental Statement transmitted with 
a letter dated December 27 from Mr. P. McCallister, Chief, Engineering 
Division, covering Maintenance Dredging of the Polluted Sediments in 
Toledo Harbor, Ohio. 

Comments of this office are made in accordance with the National 
Environmental Act of 1969 and the August 1, 1973 Guidelines of the 
Council on Environmental Quality. Our principal concern with develop- 
ments affecting land and water resources is the possible effect of such 
developments on bulk and electric power facilities including potential 
hydroelectric developments and on natural gas pipeline facilities. 

Since the above noted proposed project apparently would pose no 
major obstacle to the construction and operation of such facilities, we 
have no comments on the Draft 71s. 

The foregoing statements are of this office and therefore do not 
necessarily represent the views of the Federal Power Commission. 

Thank you for the opportunity to comment on the Draft Environmental 
Statement. 

Sincerely yours, 

Lenard B. Young 
Regional Engineer 

Acting 
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UNITED STATES DEPARTMENT O F  AGRICULTURE 

F O R E S T  S E R V I C E  

N O R T H E A S T E R N  AREA. STATE A N D  PRIVATE FORESTRY 

6816 MARKET STREET. UPPER D A P B Y .  P A .  19082 
TELEPHOUE (215)  yuy&dby 597-3772 

U. S. Army Engineer D i s t r i c t ,  Detroit  
A t t n :  Chief, Environmental Resources Branch 
P.O. Box 1027 
Detroi t ,  Michigan 48231 

8400 

Re: NCEED-ER - Maintenance Dredging 
of the Polluted Sediments i n  
Toledo Harbor, Michigan 

Dear S i r :  

We have reviewed the d r a f t  environmental statement "Maintenance 
Dredging of Polluted Sediments i n  Toledo Harbor, Michigan," and 
have the following comments f o r  your consideration. 

I t  i s  not  c l e a r  whether this statement i s  intended a s  a "program- 
matic" statement t h a t  would not be repeated annually, or whether 
i t  i s  meant t o  cover only FY 1974 dredging. Programmatic s ta te-  
ments f o r  act ivi t ies  t h a t  recur annually a re ,  i n  our view, 
desirable  w i t h  annual addenda prepared t o  give the where and when 
b u t  no t  t o  repeat the envirpnmental impacts, alternatives, e tc . ,  
unless there i s  new knowledge to  impart  t h a t  w?s nct  covered i n  
the programmatic statement. 

There has not been an attempt t o  weigh the benefits o f  annual 
dredging  against  the costs .  
important i n  l i g h t  of the steady decline i n  tonnage from and 
in to  the harbor. 

We appreciate the opportunity t o  review this d r a f t  statement and 
hope our comments will  be of help in preparing the f i n a l .  

Sincerely , 

This analysis  becomes par t icu lar ly  

. .  
i 

i 

-2 ALFRED H. TRDm 
Assistant Director Lf L 

1 '  Environmental Protection & Improvement 
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UNITED STATES OEPAGVWENT OF CtffIIWECcCE 
The Assistant Secretary for  Science and Technology 
Washington. D.C. 20230 

~ February 2 8 ,  1975 

Mr. P. McCallister 
Chief, Engineering Division - Detroit District 
Corps of Engineers 
U. S. Department of the Army 
P. 0, Box 1027 
Detroit, Michigan 48231  

Dear Mr. McCallister: 

The draft environmental impact statement "Maintenance Dredging 
of the Polluted Sediments in Toledo Harbor, Michigan," which 
accompanied your letter of December 2 7 ,  1 9 7 4 ,  has been received 
by the Department of Commerce for review and comment. 

The statement has been reviewed and the following comments are 
offered for your consideration. 

GENERAL COMMENTS 

The draft environmental impact statement incompletely describes 
the environmental setting of the project area, specifically with 
regard to aquatic resources. The environmental impact statement 
should discuss in detail the aquatic resources of Maumee Bay, the 
Maumee River, and the proposed open lake disposal site. The 
following agencies and individuals could be contacted to obtain 
data on the project area: 

Dr. Peter Fraleigh 
Biology Department 
University of Toledo 
Toledo, Ohio 43606 - Tel. ( 4 1 9 )  537-2125 

Mr. Harry D. Van Meter 
Fish and Wildlife Service 
2022 Cleveland Road 
Sandusky, Ohio 44870 - Tel. ( 4 1 9 )  625-1976 

.... . . . . . . . 
. . . . . . . . . . ~...... . . . . . . . . 
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Mr. Russel Scholl 
Ohio Department of Natural Resources 
Lake Erie Fisheries Research Unit 
Sandusky, Ohio 44870 - Tel. -(419) 625-8062 

In addition to the above-named individuals, a list of publica- 
tions has been appended which should provide needed additional 
data. 

SPECIFIC COMMENTS 

SUMMARY 

3 .  (b) ADVERSE ENVIRONMENTAL EFFECTS 

Page i. 
of dredging may be pollution tolerant, those found in the areas 
classified as clean may not be pollution tolerant. 
this section should indicate that benthic organisms will be 
disturbed and removed throughout the project area. 

1. PROJECT DESCRIPTION 

1.5 DESCRIPTION OF DREDGING OPERATIONS 

Page 4, paragraph 1. 
disposal area be depicted on a map. 

2. ENVIRONMENTAL SETTING WITHOUT THE PROJECT 

Page 6. This section should describe the open lake disposal area 
as well as the area in the immediate vicinity of the navigational 
project . 

Although organisms which will be removed as a result 

Therefore, 

We suggest that the proposed open lake 

2.7 SEDIMENT 

A discussion of the ongoing Maumee Level B Study being conducted 
by the Great Lakes Basin Commission, and a discussion of the 
effect this study may have on future sediment loading, dredging 
requirements, and acceptable disposal sites should be included in 
this section. 

2.8 BIOLOGICAL ACTIVITY 

C-6 
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Page 15, paragraph 2 .  
discussed should be noted. As previously stated, a description 
of the biological activity in the area of the open lake disposal 
site should be included. 

The location of the biological activity 

Actual biological data on benthic organisms (distribution and 
abundance) present in the project area should be included. 

2.10 FISH 

Page 15. As recommended in the general comments, these appropriate 
individuals should be contacted, and the listed articles should be 
utilized to obtain data needed for a thorough evaluation of the 
project’s impacts on fish. 
that given in Table 1 is attached for use in the final 
tal impact statement. 

In reference to Table 1, an explanation should be given for pre- 
senting a range of tonnages for a single year. 

4 .  

4.1 

Page 15, paragraph 5. 
sediments will improve bottom habitats of the dredged areas seems 
premature. 
on the substrate exposed and the rate at which polluted sediments 
are redeposited in the area. 
in this section and in Section 4.2 
paragraph 1) should be reconciled. 

4.2 DREDGING IMPACTS 

- 

Commercial fishing data to complement 
environmen- 

PROBABLE IMPACT OF THE PROPOSED ACTION ON THE ENVIR0”T 

GENERAL POSITIVE AND BENEFICIAL IMPACTS 

The conclusion that the removal of polluted 

Any improvements in the benthic habitat will depend 

The apparently conflicting statements 
DREDGING IMPACTS (page 17, 

Page 17, paragraph 5. The area over which turbidity and siltation 
are to occur should be described and the impacts discussed. 
effects that siltation may have on fish spawning areas should also 
be determined and described. Finally, any adverse effects that 
may result from resuspending pollutants that could interact with 
the chemical or thermal plumes from the Toledo Edison power plants 
located in the area should be discussed. 

Any 

... .... .. 
, . . . . . . .. . . .. . . ~ . . ~  ~ ..... . 
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Page 18,  paragraph 1. 
reduct ion r e s u l t i n g  from resuspended organics  should be c i t e d .  

4 .3  DISPOSAL IMPACTS 

Page 18,  paragraph 3. This sec t ion  should a l s o  inc lude  a 
d iscuss ion  of the impacts assoc ia ted  w i t h  open lake d isposa l  of 
t h e  c lean  s p o i l  (approximately.275,600 cubic yards) .  

The source of the  da ta  on percent  oxygen 

5. UNAVOIDABLE ADVERSE ENVIRONMENTAL EFFECTS 

Page 19. paragraph 2. Although benth ic  organisms w i l l  recolonize 
t h e  area following dredging, t h e  spec ies  d i v e r s i t y  could be reduced. 
A s  a r e s u l t  of per iodic  (annual) dredging, t h e  spec ies  composition 
of  t h e  a rea  may never reach a true balance,  and maximum sus ta ined  
populat ion dens i ty  may never be achieved. 

6 .  ALTERNATIVES TO THE PROPOSED ACTION 

Page 19. 
should be expanded t o  support  the  conclusive s ta tements  presented. 

7. RELATIONSHIP BETWEEN SHORT-TERM USE OF MAN'S ENVIRONMENT 
MAINTENANCE AND E"CEMENT OF LONG-TERM PRODUCTIVITY 

The d iscuss ion  of each of t h e  a l t e r n a t i v e s  and i t s  impacts 

7 . 1  SHORT-TERM 

Page 20. This  s ec t ion  should a l so  inc lude  a d iscuss ion  of the 
shor t - te rm ecologica l  e f f e c t s  of t h e  pro jec t .  

Thank you f o r  giving u s  an opportuni ty  t o  provide these  comments, 
which w e  hope w i l l  be  of a s s i s t ance  t o  you. 
rece iv ing  a copy of t h e  f i n a l  statement.  

S incere ly ,  

W e  would apprec ia te  

Sidney R. k a l l e r u  
Deputy Ass i s t an t  Secretary 
f o r  Environmental Affairs 

Attachments ....... ....... y.: ..... 
.... 
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Commercial Fishery  Landings,  P o r t  of Toledo 

Year Pounds 

1968 1,610,498 / 

- 

1969 1,865,968 

1970 1,975,146 
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March 19, 1975 

UNITED STATES DEPARTMENT OF COMMERCE 
The Assistant Secretary for Science and Technology 
Washington. 0 C 20230 ‘ 

Mr. P. McCallister 
Chief, Engineering Division - Detroit District 
Corps of Engineers 
U. S. Department of the Army 
P. 0. Box 1027 
Detroit, Michigan 48231 

Dear Mr. McCallister: 

The Department of Commerce reviewed the draft environmental 
impact statement for “Maintenance Dredging of the Polluted 
Sediments in Toledo Harbor, Michigan,” and forwarded coments 
to you in our letter of February 28, 1975. 

Since that time additional information has developed which is 
pertinent to the project. 
offered for your consideration. 

This additional information is 

GENERAL COMMEEJTS 

During the last ten years, vessel traffic in Toledo Harbor 
decreased by about 40 percent. Lower coal shipment was the 
basic reason for the traffic drop. With the present energy 
shortage, it can be expected that the coal shipments will 
start the upward trend. Dredging activity will continue to 
be important to the harbor, However, Toledo Harbor suffers 
from extremely high sediment deposition - 1.2 million cubic 
yards per year, 80 percent of which is polluted and requires 
disposal in diked facilities. As time progressed, it will 
become more difficult to find suitable disposal sites without 
harming the lake or land environment. Steps should be taken 
to reduce sediment input. Determination is needed of sediment 
sources and paths of their movement. These problems should 
be discussed in connection with the preliminary findings of 
the Maumee Bay Level B Study cited below. With this infor- 
mation, selection must be made of most effective ways to 
retain sediment from reaching the harbor. 

.... . . . . . . . . .  . .  .... . . .  . . .. ..... 
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SPECIFIC COMMENTS 
i 

1. PROJECT DESCRIPTION 

1.5 DESCRIPTION OF DREDGING OPERATIONS 

Page 5. paragraph 1. This paragraph indicates that the project 
described in this draft environmental impact statement is pre- 
sently underway. The conclusion could be drawn that the environ- 
mental impact statement is "after-the-fact". In order to clarify 
the document as to the period covered by this draft environmental 
impact statement, it is recommended that a Fiscal Year be indi- 
cated. In addition, consideration should be given to indicating 
the Corps' procedures for updating EIS'S on annual dredging pro- 
j ects such as this. 

6. ALTERNATIVES TO THE PROPOSED ACTION 

It is recommended that a fifth alternative, source control of 
sediment, be evaluated. The information obtained from the 
recomendations concerning sediment set forth above would provide 
a base for this evaluation. 

Thank you for giving us an opportunity to provide these additional 
comments, which we hope will be of assistance to you. 

Sincerely, 

Deputy Assistant Secretary 
for Environmental Affairs 

c:..::;: 
...... ...... 
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January 20. 1975 

Mr. P. McCallister 
Chief, Engineering Division 
Department of the Army 
Carps of Engineers 
P.O. Box 1027 
Detroit, Michigan 48231 

Dear Mr. McCallister: 

RE: Draft Environmental Impact Statement 
Maintenance Dredging of the Polluted Sediments 
Toledo Harbor 
Toledo, Michigan 

We have reviewed the Draft Environmental Impact Statement for 
the above project. 
information provided, this project will not impact to any 
significant degree on the health, education or welfare of the 
population. 

To our knowledge, and based upon the 

Sincerely yours, -- / I  

Rotert A. Ford 
Regional Environmental Officer 

cc: Charles Custard, OEA 
Warren Muir, CEQ 

... . .. .. . . ~. . ... .. ... .. .. ... . ... .... . .  
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ER 7411508 

United States Department of the Interior 
OFFICE OF THE SECRLTARY 

NORTH CENTRAL REGION 
230 S. DEARBORN STREET. 32nd FLOOR 

CHICAGO. ILLINOIS 60604 

February 13.. 1975 

Colonel James E. Hays 
District Engineer 
U. S. Army Engineer District 

P. 0. Box 1027 
Detroit, Michigan 40231 

Dear Colonel Hays: 

Detroit 

The Department of the Interior has reviewed the Draft Environmental 
Statement for the Maintenance Dredging of the Polluted Sediments in 
Toledo Harbor, Lucas County, Ohio, as requested in Mr. McCallister's 
transmittal letter of December 27, 1974, to our Assistant Secretary-- 
Program Policy. Our cOmments which are of both a general and specific 
nature relate to areas of our jurisdiction and expertise and have been 
prepared in accbrdance with the National Environmental Policy Act of 
1969. 

General: 

The statement does not describe adequately fish and wildlife populations 
associated with the dredging area. 
environmental setting and of probable project impacts on the environment 
are of a general nature. 
in the statement. 

Specific : 

2 .  ENVIRONMENTAL SElTTING WITHOUT THE PROJECT 

This section should be expanded to include more information on fish and 
wildlife in the project area. 

2.9 Birds 

Mamee Bay is noted for its large concentrations of waterfowl during 
spring and fall migrations. 
corridor, a primary route of various species of diving ducks, including 
the canvasback, whose populations are reaching dangerously low levels 
because of losses of food producing areas and nesting habitat. Because 

Both the description of the present 

Specific project impacts should be addressed 

The bay lies within the Chesapeake Bay 

c 

. .. . L. . ~ .  . 
L .. 
&.. .. 
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I . .  ..... . . . .  of known h igh  waterfowl va lue  of t h e  bay, we b e l i e v e  a more complete .......... .......... ......... .... d i s c u s s i o n  i s  necessary.  

2.10 F i sh  

Addi t iona l  in format ion ,  inc luding  more q u a n t i t a t i v e  data, ,  would enhance 
t h i s  s e c t i o n .  
were n o t  i d e n t i f i e d .  Any spawning a r e a s  which may be inf luenced  by t h e  
dredging p r o j e c t  should be s p e c i f i e d .  A d i scuss ion  of  f i s h  migra t ions ,  
e s p e c i a l l y  spawning runs ,  should be included i n  t h i s  s e c t i o n .  
of  the p r o j e c t  a r e a  as a f i s h  feeding  and nursery  area a l s o  should be 
a s c e r t a i n e d .  

Spawning areas were s a i d  t o  e x i s t  b u t  t h e i r  l o c a t i o n s  

The va lue  

4. PROBABLE IMPACT OF THE PROPOSED ACTION ON THE ENVIRONMENT 

The s ta tement  i n  t h e  las t  paragraph on page 16 r e l a t i n g  t h a t  bottom 
h a b i t a t s  w i l l  be improved by t h e  dredging ,  i s  somewhat mis leading .  This 
a s s e r t i o n  poss ib ly  could be t r u e  i f  t h e  dredging was not  conducted on 
a n  annual  b a s i s ;  however, y e a r l y  dredging c o n t i n u a l l y  w i l l  remove any 
r e e s t a b l i s h e d  ben th ic  popula t ions .  I n  a d d i t i o n ,  p r o p e l l e r  wash a l s o  
could cause bottom d i s r u p t i o n  and be de t r imen ta l  t o  benthos.  

The d i s c u s s i o n  of d i s p o s a l  impacts on page 18 should be expanded. We 
realize t h a t  an EIS w a s  prepared f o r  t h e  s i t e  f o r  f u t u r e  s p o i l ,  b u t  
impacts a s s o c i a t e d  w i t h  t h e  p r e s e n t  d i s p o s a l  area should be d iscussed .  
The d i s p o s a l  i s l a n d  r e c e i v e s  cons iderable  waterfowl use and i n  t h e  p a s t ,  
bo tu l i sm has  r e p o r t e d l y  been a problem r e s u l t i n g  i n  some waterfowl 
m o r t a l i t y .  The planned f u t u r e  use of t h e  s i t e  a l s o  should be d i scussed .  

5 .  UNAVOIDABLE ADVERSE ENVIRONMENTAL EFFECTS 

'Ihis p o r t i o n  of  t h e  s ta tement  a l s o  should inc lude  a d i scuss ion  o f  the 
s p o i l  d i s p o s a l  s i t e .  The p a s t  and cont inued f i l l i n g  of Maumee Bay is 
a d e f i n i t e  adverse  impact that i s  unavoidable i f  the c u r r e n t  and f u t u r e  
d i s p o s a l  s i tes  are  used. 

The EIS should d i s c u s s  the  a n t i c i p a t e d  e f f e c t s  of t h e  dredging  on t h e  
use of  pub l i c  outdoor r e c r e a t i o n  fac i l i t i es  i n  t h e  p r o j e c t  a r e a ,  i nc lud ing  
Maumee Bay S t a t e  Park and River f ront -Eas t  Park ( land f o r  t h e  lat ter park 
r e c e n t l y  w a s  acqui red  by t h e  c i t y  from t h e  Penn C e n t r a l  Ra i l road ) .  
i f  the dredging i s  expected t o  have s i g n i f i c a n t  impacts on any of  t hese  
f a c i l i t i e s ,  m i t i g a t i v e  measures should be i n d i c a t e d .  

7 .  RELATIONSHIP BETWEEN SHORT-TERM USES OF MAN'S ENVIRONMENT AND THE 

Also,  

MAINTENANCE OF LONG-TERM PRODUCTIVITY 

In the d i s c u s s i o n  of long-term p r o d u c t i v i t y ,  page 20 states "Containment 
o f  t h e  po l lu t ed  materials r e l i e v e s  p o t e n t i a l  adverse  e f f e c t s  on t h e  water 

...... . .  . . .  
. . . . .  . . . . .  ... 
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3 
,... q u a l i t y  and w i l l  help t o  p r o t e c t  the Maumee River ,  'Toledo Harbor and 
(;'.: ::. Lake Er i e  f o r  f u t u r e  genera t ions ."  It should be s t r e s s e d ,  however, t h a t  

the  use of shoa l  waters and o t h e r  shal low water  a r e a s  as containment s i t e s  .,... ...... .~.... 

des t roys  the h igh  n a t u r a l  b i o l o g i c a l  product ion a s soc ia t ed  with these  
a r e a s ,  thereby having a p o t e n t i a l l y  degrading e f f e c t  on the  f u t u r e  of 
Lake E r i e .  

8 .  IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES WHICH WOULD 
BE INVOLVED I N  ?HE PROPOSED ACTION SHOULD I T  BE IMPLEMEN'ED 

We agree  w i t h  the  f i r s t  sentence of the t h i r d  paragraph on page 21 which 
l i s t s  the l o s s  of a po r t ion  of Maumee Bay a s  i r r e t r i e v a b l e ;  however, we 
sugges t '  t h a t  the  second sentence be q u a l i f i e d .  
s i t e  i s  not  a p o s i t i v e  a c t i o n  with r e s p e c t  t o  f i s h  and w i l d l i f e  h a b i t a t  
va lues .  

Development of the  d i s p o s a l  
' 

Since re ly  yours ,  

qddonna F. McGrath [ 
Act ing  S p e c i a l  A s s i s t a n t  

t o  the S e c r e t a r y  

.. . . .  {:,:i,i:: 
...... . .  
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,.. . .. 
United States Department of the Interior 

,.. . ... ,.. .. . . . . . , . . . . . . ... . 
OFFICE OF T H E  SECRETARY 

NORTH CENTRAL REGION 
230 S. DEARBORN STREET. 32nd FLOOR 

CHICAGO, ILLINOIS 60604 

ER 7411588 March 7 ,  1975 

Colonel  James E .  Hays 
District Engineer 
U .  S. Army Engineer District 

P. 0. Box 1027 
D e t r o i t ,  Michigan 48231 

Dear Colonel Hays: 

This  supplements our February 13, 1975 review of t h e  d r a f t  environmental  
i m p a c t  s ta tement  f o r  Maintenance Dredging of t h e  Pol lu ted  Sediments i n  
Toledo Harbor, Lucas County, Ohio. If these  conrments reach  you too  l a t e  
t o  be considered i n  p repa ra t ion  of t h e  f i n a l  environmental  impact s t a t e -  
m e n t ,  you may be a b l e  t o  use them in o t h e r  a s p e c t s  of p r o j e c t  planning.  

Channel sediments have been descr ibed  as unpol luted lakeward from a 
p o i n t  about  f i v e  miles n o r t h e a s t  of the  mouth of Mamee River (p. 3 ) .  
It i s  s t a t e d  t h a t  "about 20% of the  m a t e r i a l  i s  c l a s s i f i e d  as clean" 
(p. i ,  paragraph #2 ) ,  but  no ana lyses  or o the r  d e s c r i p t i v e  d a t a  appear 
t o  have been provided t o  support  t h e  conclus ion  t h a t  sediments i n  the  
o u t e r  13  mi les  of channel  a r e  unpol lu ted ,  or t o  support  the  s e l e c t i o n  
of t h e  f ive -mi l e  po in t  a s  a c u t - o f f  p o i n t  f o r  confined s p o i l  d i s p o s a l .  
A n a l y t i c a l  d a t a  f o r  a l l  sediment samples have been expressed i n  terms 
of mean va lues  or of ranges i n  va lues  (Table A ) ,  and no i n d i c a t i o n  of 
t h e  number of samples ana lysed ,  or of the  l o c a t i o n s  of the  samples has 
been provided. It  i s  s t a t e d  t h a t  sediments i n  the  channel beginning 
f i v e  m i l e s  from t h e  r i v e r  mouth "are  s i m i l a r  i n  na tu re  t o  the  lake 
bottom materials" (p. 3 c e n t e r ) ,  b u t  no d e s c r i p t i o n  of t hese  m a t e r i a l s  
has been found i n  t h e  d r a f t  s ta tement .  

We b e l i e v e  the f i g u r e  given on page 1 2 ,  t h i r d  l i n e  from the  bottom, of 
2,212,000 tons /year  f o r  t o t a l  s o l i d s  (assumed t o  mean suspended sediment 
p lus  d i s so lved  s o l i d s )  may be i n  e r r o r .  Our r eco rds  i n d i c a t e  t h a t  t h e  
annual  sediment d i scharge  f o r  the  Maumee River a t  Wate rv i l l e ,  f o r  t h e  
23-year per iod 1951-73, i s  1,190,000 tons .  Based on t h i s  f i g u r e ,  the  
c a l c u l a t e d  va lue  f o r  mean d isso lved  s o l i d s  concen t r a t ion  would equal  
222  mg/l .  This va lue  i s  lower than  we would expec t  based on the  range 

D e t r o i t  

... . . .~ .. .. . .. . ...... . . .. . . . .  
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i n  s p e c i f i c  conductance a t  the Waterville s i te ,  determined from our 
continuous monitor records. Also,  Table F ,  page 12, g ives  a range for 
suspended s o l i d s  values of 11 .8  t o  547.4 mg/l. 
indicates  a range i n  values of 8 t o  1,380 mg/l. 

Our 23-year record 

Hncere ly  yours, 
I 

Madonna F .  McGrath 
Acting Special Ass is tant  

I t o  the Secretary 

(::.::.. ... . 
... . .... .... 
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! United States Department of the Interior ! 

I 
1 

I N  ShPL" R L I T R  TO 
...... FISH AND WILDLIFE SERVICE . ... . .. .. .. .. . , . . . . . . . .  

Grear Lakes Fishery I.ahoraior! 1 
~. . .. 

1451 Green Road 
P. 0. Box b4U 

January 21, 1975 

U. S. Amy Engineer D i s t r i c t ,  Detroi t  
ATTN: Chief, Environmental Resources Branch 
P. 0. Box 1027 
Detroi t ,  Michigan 48231 

Gentlemen: 

Mr. Harry Van Meter and I are  pleased t o  o f f e r  the following comments 
on the Environmental Impact Statement, "Maintenance Dredging Of the  
Polluted Sediments i n  Toledo Harbor, Michigan," (December 1974 Draft) .  

Cover page and page i: 
" ... i n  Toledo Harbor, Ohio." 

Pages 2 and 3, T a b l e  A: Such tab les  a re  of questionable 
value without means fo r  lead, z inc,  and i ron;  sample s i zes  
for  a l l  parameters; and sample standard deviations o r  
standard e r ro r s  of the means. 

Page 4:  
i n  paragraph 1 i s  85% of t h a t  i n  paragraph 2. Report only 
the l a t t e r  f igure,  since it i s  derived from Table B. (But 
a l so  see page i.) 

Page 5: Point (b) conf l ic t s  with the  second complete 
paragraph on page 19. 

Page 8 ,  paragraph 1, sentences 4 ,  5 ,  and 6: River discharge 
or flow is expressed i n  three d i f f e ren t  units--cubic meters, 
cubic meters/sec, and cubic feet/sec.  Adopt one of t h e  l a s t  
two. 

Page 15, sect ion 2.10, paragraph 1: Change sentence 1 t o  
"Mamee Bay's pr incipal  f i s h  species and commercial catch 
a re  shown i n  Table I." Delete the  l a s t  sentence. Change 
the  heading fo r  T a b l e  I t o  "COMMERCIAL FISH PRODUCTION, 
MAUMEE BAY AREA (1971)." 

The t i t l e  of t h i s  E I S  should be 

The 1,175,000 cubic yards removed annually given 

. . .~ .. . 
.. .. . ..... . . . . . . . . . . ~. 

Save Energy and You Serve America! 
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Page 17, top: 
page 18. 

Page 19, first f u l l  paragraph, l a s t  tyo sentences: 
and benthic organisms may return and recolonize, but do you 
expect them t o  be of the  same (or be t t e r )  qua l i ty  and quantity? 

Page 20: Subpoints 6.3 and 6.4 should be entered t o  correspond 
with ( 3 )  and ( 4 )  on page 19. 

This conf l ic t s  w i t h  the  second paragraph on 

Fish species 

Sincerely yours, 

Paul M. Haack 
Project  Leader 
Biornetrics and Computer Services 
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U S. DEPARTMENT OF TRANSPORTATION 
FEDERAL HIGHWAY ADMINISTRATION 

REGION 5 

18209 DIXIE H I G H W A Y  

H O M E W O O D  ILLINOIS 60430 

January 24,  1975 

I N  mEPLv mEFEr) TO. 

05-00.5 

U. S .  Army Engineer D i s t r i c t ,  D e t r o i t  
P.  0. Box 1027 
D e t r o i t ,  Michigan 48231 

At tn :  Chief ,  Environmental Resources Branch 

Gentlemen : 

A s  requested i n  your December 2 7 ,  1974, l e t t e r ,  we have reviewed t h e  
d r a f t  environmental  s ta tement  f o r  Maintenance Dredging of Po l lu t ed  
Sediments,  Toledo Harbor, Ohio. 

We have no comments t o  o f f e r  regard ing  t h e  proposed improvement. 

The oppor tuni ty  t o  review and comment on t h e  d r a f t  environmental  s t a t e -  
ment i s  apprec ia ted .  

S ince re ly  yours ,  

H. L. Anderson 
Regional Adminis t ra tor  

U 
W. G. Emrich, D i rec to r  
O f f i c e  of  Environment and Design 
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DEPARTMENT OF TRANSPORTATION ~ $ ~ ~ ~ ~ [ ~ e p )  

UNITE0 STATES COAST GUARD Ninth 
Guard Dlrtrlct 

1240 East 9 t h  St. 
Cleveland, Ohio 44199 
Phone: 216-522-3918 

5922 

Department of the Army . 
Detroit District, Corps of Engineers 
P.O. Box 1027 
Detroit, Michigan 48231 

Re: NCEED-ER 

Dear Sir: 

The Draft Environmental Impact Statements listed below have been 
reviewed by this office and at this time we have no comments tO 
offer. 

Draft Environmedtal Statements entitled: 

Maint6aance Dredging of Unpolluted Harbors in Michigan 

Maintenance Dredging of the Polluted Sediments in Toledo Harbor, 
Michigan 

Maintenance Dredging of Polluted Sediments Monroe Harbor, Michigan 

Saginaw River Dredge Disposal Project at Saginaw Bay. Michigan 

. 

Sincerely, 

' By direction of the Commander, 
Ninth Coast Guard District 
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. "." I U'iITED S T A T E S  ENVIRONMENTSL ?RGTZCTION AGE4dCY 
REGION V 

230 SOUTH DEARBORN STREET 

CHICAGO, ILLINOIS 60604 

M r .  P. M c C a l l i s t e r  
U. S. Army Engineer D i s t r i c t ,  D e t r o i t  
P. 0. Box 1027 
D e t r o i t ,  Mich igan 48231 

Dear M r .  McCa I I i s t e r :  

MAR 2 7 1375 

We have completed our review o f  t h e  D r a f t  Environmental Impact Statement 
( E I S )  fo r  Maintenance Dredging of P o l l u t e d  Sediments i n  Toledo Harbor, 
Ohio as requested i n  your  l e t t e r  of December 27, 1974. 
o u r  comments as Category ER-2. 
environmental  rese rva t i ons  regard ing  t h e  p r o j e c t  and we b e l i e v e  t h a t  
a d d i t i o n a l  i n fo rma t ion  should be prov ided i n  t h e  E I S  t o  f u l l y  assess i t s  
environmental  impacts. The c l a s s i f i c a t i o n  and da te  of ou r  comnents w i l l  
be pub l i shed i n  t h e  Federal Reg is te r  i n  accordance w i t h  ou r  r e s p o n s i b i l i t y  
to i n fo rm t h e  p u b l i c  of o u r  views on proposed Federal a c t i o n s  under Sec t ion  
309 o f  t h e  Clean A i r  Act. 

Our pr imary concerns r e l a t e  t o  the  p r o j e c t ' s  e f f o r t s  upon water q u a l i t y ,  
t h e  remain ing capac i t y  of t h e  conf ined d isposa l  f a c i l i t y  and t h e  p o s s i b i l i t y  
t h a t  s p o i l  m a t e r i a l  beyond m i l e  p o i n t  5 may be p o l l u t e d  and disposed i n  t h e  
open waters  of Lake Er ie .  We o f f e r  t h e  f o l l o w i n g  comments. 

We have c l a s s i f i e d  
S p e c i f i c a l l y ,  t h i s  means t h a t  we have 

PROJ ECT DESCR I PT I ON 

A d d i t i o n a l  i n fo rma t ion  and e x h i b i t s  a r e  requ i red  on t h e  e x i s t i n g  
Toledo i s l a n d  conf ined d isposal  f a c i l i t y  (CDF) w i t h  regard t o  the  
composi t ion and i n t e g r i t y  o f  i t s  d i k e  design and average s p o i l  
e leva t i on ;  l o c a t i o n  o f  t h e  e x i s t i n g  w e i r  over f low works; t h e  
p i p e l i n e  s t r u c t u r e  and pumpout mooring f a c i l i t y  fo r  t h e  hoppers; 
t h e  average r e t e n t i o n  t ime  a f fo rded  p r i o r  t o  d ischarge through 
t h e  wei r ;  s t a t u s  of vege ta t i ve  cover  and s p o i l  e f f e c t s ;  and t h e  . 
pas t  e f f e c t s  o f  wind and water e ros ion  on the  d i k e  s t r u c t u r e s  and 

' s p o i l  m a t e r i a l .  

With regard t o  t h e  m a t e r i a l s  t o  be dredged, i t  i s  t r u e  t h a t  U.S. 
EPA has c l a s s i f i e d  bottom sediments i n  t h e  nav iga t i on  channel o u t  
t o  m i l e  p o i n t  5 as po l l u ted .  However. s ince  we have n o t  c l a s s i f l e d  
botTom sediments i n  t h e  channel from m i l e  p o i n t  5 and beyond, it 
should n o t  be assumed t h a t  these sediments a re  unpo l lu ted .  Since 
it has been s tandard  p r a c t i c e  n o t  t o  sample beyond t h e  5 m i l e  p o i n t  
and because o f  t h e  d i f f i c u l t y  i n  o b t a i n i n g  samples, knowledge o f  t h e  
p o l l u t i o n a l  s t a t u s  o f  t h e  sediments does n o t  e x i s t .  Due t o  t h e  

. . . . . . . 

. . . . . . . . . . .  
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cons is tency of t h e  sediment c r i t e r i a  a t  each of the  survey 
s t a t i o n s  o u t  t o  m i l e  p o i n t  5 ,  we request  t h a t  t h e  sediments 
from m i l e  p o i n t  5 t o  t h e  o u t e r  p r o j e c t  l i m i t s  of dredging be 
sampled a t  one m i l e  i n t e r v a l s  i n  t h e  near f u t u r e  and t h a t  t h i s  
in fo rmat ion  be presented t o  OUT. o f f i c e  for  review. It should 
be noted i n  t h e  E I S  t h a t  U.S. EPA resampled t h e  Toledo Harbor 
area l a s t  March 27, 1973. A copy of t h e  survey r e p o f i  i s  
a v a i l a b l e  and should be incorporated i n  t h e  E IS .  

The disadvantages of u t i l i z i n g  a hopper dredge should a l s o  be 
d e t a i l e d  i n  t h e  EIS. 
t u r b i d i t y  encountered i n  t h e  hopper's over f low i s  caused by t h e  
displacement o f  a supernatant con ta in ing  a f i n e  suspension Of 
clays, s i l t s ,  inorgan ic  and o rgan ic  p o l l u t a n t s  by more s e t t l e a b l e  
and l a r g e r  sediment p a r t i c l e s .  The adverse e f f e c t s  of resuspend- 
i n g  these f i n e s  and p o l l u t a n t s  i n t o  the  aquat ic  environment 
should be discussed i n  m r e  d e t a i l .  The E I S  should a l s o  i n d i c a t e  
t h e  average volume of  over f low discharged from each hopper dredge 
pe r  ope ra t i on  t r i p  i n  t h i s  harbor t o  achieve t h e  des i red  volume 
and s p o i l  m ix tu re  f o r  t r a n s p o r t  t o  the  CDF. Due t o  t h e  f i n e  
s i l t  and c l a y  c h a r a c t e r i s t i c s  of t h e  bottom sedlrnents i n  t h i s  
harbor  and t h e i r  h i g h l y  p o l l u t e d  nature, t he  problem associated 
w i t h  hopper over f low i n  t h i s  harbor " i s  acute" (page 17) and 
r e q u i r e s  remedial measures i n  o rde r  t o  m i t i g a t e  p o t e n t i a l  adverse 
water q u a l i t y  impacts. We b e l i e v e  t h a t  over f low discharges f rom 
t h e  hopper's over f low t rough should be kept  t o  a minimum. 
add i t ion ,  any discharge of l i g h t  ma te r ia l  t h r u  l imar  discharge 
p ipes f rom t h e  hoppers should be e l im ina ted .  
hopper r i n s e  water be pumped d i r e c t l y  t o  the  CDF r a t h e r  than 
d i scha rg ing  it t o  The bay. 
as has been done by Army Corps of Engineers, Ph i l ade lph ia  D i s t r i c t  
on the Delaware R ive r  - by pumping t h e  r e s u l t a n t  s p o i l  m ix tu re  
i n t o  t h e  CDF from t h e  hopper v i a  p i p e l i n e  a t  t h e  pumpout f a c i l i t y  
should be considered and discussed i n  t h e  E I S .  The economic and 
environmental costs  and b e n e f i t s  o f  t r a n s p o r t i n g  the  des i red  
h i g h  s o l i d s  s p o i l  m ix tu re  as opposed t o  a less concentrated s p o i l  
m ix tu re  should be compared and thoroughly  discussed. 

ENVIRONMENTAL SETTING 

For y o w i n f o r m a t i o n ,  t h e  Cleveland D i s t r i c t  O f f i c e  or  Ohio D i s t r i c t  
O f f i c e  of €PA r e f e r r e d  t o  i n  Sect ion 2.6 was redesignated as t h e  
Michigan-Ohio D i s t r i c t  O f f i c e  on June 28, 1974. Th is  o f f i c e  has 
informed us t h a t  t he  statement i n  t h i s  s e c t i o n  regard ing  standards 
i s  n o t  accurate. We a r e  aware t h a t  t h e  Sta te  of Ohio has proposed 
water q u a l i t y  standards for  Lake E r i e  (February 12, 1974) which 
would be a p p l i c a b l e  t o  the  waters a f f e c t e d  by t h e  d isposa l  area. 
We suggest t h e  Corps O f  Engineers o b t a i n  a copy of these proposed 
standards f o r  i n c l u s i o n  i n  appropr ia te  s e c t i o r n o f  t he  F i n a l  E I S .  

It should be mentioned t h a t  t he  h igh  

In 

We recommend t h a t  

The e l i m i n a t i o n  of hopper over f lows - 
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We request  t h a t  Tables G & H be de le ted  from the  F i n a l  E I S  
s ince  t h i s  c r i t e r i a  for .dredged s p o i l  c l a s s i f i c a t i o n  i s  n o t  
t o  be used i n  t h e  o b j e c t i v e  sense. Pol l u t i o n a l  c l a s s i f i c a t i o n  
i s  made on  a case-by-case bas i s  cons ider ing  t h e  ex is tance,  
amount and combinat ion of p o l l u t a n t s  p resent  i n  dredged s p o i l  - 
i n c l u s i o n  of c l a s s i f i c a t i o n  t a b l e s  i n  t h e  E I S  w i l l  on l y  confuse 
readers who are no t  knowledgeable o f  t h i s  process. 

Accordlng t o  t h e  Corps of Engineers Dredge Mater ia  I Research 
Program Cont rac t  Report  D-74-4 I d e n t i f i c a t i o n  o f  Ob jec t ionab le  - Environmental Cond l t ions  and Issues Associated w i t h  Conf ined 
Disposal Areas - September, 1974, t h e  present  Toledo Harbor 
I s land  CDF had an expected capac i t y  of 1.000 m i l l i o n  cub ic  
yards (MCY) i n  September, 1973 and was be ing  f i l l e d  a t  t h a t  t ime.  
A d iscuss ion  i s  warranted i n  t h e  E I S  on t h e  remaining capac i t y  
a t  t h e  Toledo I s land  CDF f o r  t h e  s u b j e c t  p ro jec t .  The explana- 
t i o n  on page 5 ' t h a t  dredging opera t ions  for"F isca1 year 1974 are 
s t i l l  underway a t  Toledo and a r e  scheduled t o  be completed by 
mid-kcember" requ i res  c l a r i f i c a t i o n .  The d isposa l  i n  t h e  CDF 
du r ing  September, 1973 was w i t h i n  t h e  F i s c a l  year  1974 t i m e  
frame whereas t h e  complet ion of d isposal  opera t ions  du r ing  
December, 1974 was i n  F i sca l  year  1975. The,ElS i n d i c a t e s  t h a t  
1.076 MCY o f  m a t e r i a l  was p red ic ted  t o  be dredged i n  1974. I t  
should be exp la ined what p o r t i o n  o f  t h i s  ma te r ia l  was dredged 
i n  F i s c a l  year  1974 and F i s c a l  year  1975 and how much m a t e r i a l  
was dredged i n  the  fa1  I o f  1973. Assuming t h a t  80% (page i of 
t h e  E I S )  o f  t h e  1.076 m i l l i o n  cub ic  yards was p o l l u t e d  and 
requ i red  confinement, t h e  remaining CDF capac i ty  f o r  f u t u r e  
d isposal  opera t ions  should be l ess  than . I 39  MCY (1.000 MCY 
Remaining Capaci ty late, 1973 - .861 MCY Disposed i n  1974 - X MCY 
Disposed i n  l a t e  1973 = . i 39  MCY Remaining Capaci ty) .  However, 
t h e  E I S  i n d i c a t e s  on page 6 o f  t h e  E I S  t h a t  poss ib l y  one year  o f  
capac i t y  remains a t  t h e  Toledo I s land  CDF. This  apparent d i s -  
crepancy w i t h  t h e  computed . I39 MCY Remaining Capaci ty t h a t  was 
der ived  from f i g u r e s  presented i n  both t h e  E I S  and t h e  Cont rac t  
Report  requ i res  an exp lanat ion .  

The Cont rac t  Report  a l s o  mentions t h a t  "wave a c t i o n  and f l o o d s  
have eroded t h e  o r i g i n a l  d i ke  so t h a t  i t  i s  now f l a t t e n e d "  and 
i s  thus c o n t r i b u t i n g  t o  t h e  "eros ion of t h e  c l a y  m a t e r i a l  o f  t h e  
secondary d ike."  The .EI.S should d e t a i  I t h e  pas t  and e x i s t i n g  
e f f e c t s  of wave and wind e r o s i o n  upon t h e  CDF and d iscuss how 
these problems a r e  be ing  m i t i g a t e d .  F a i l u r e  of d i k e  s t r u c t u r e s  
should be prevented i n  o r d e r  t o  prec lude wate.r q u a l i t y  degradat ion 
from t h e  e n t r y  of p o l l u t e d  m a t e r i a l s  i n t o  Maumee Bay. We suggest 
t h a t  remedial measures be implemented as scan as poss ib le .  
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ENVIRONMENTAL IMPACT OF THE PROPOSED ACTION 

I t  i s  noted i n  the  E I S  t h a t  water q u a l i t y  w i l l  be f u r t h e r  
degraded by dredging b u t  t h e  magnitude of the  e f f e c t  i s  imposs- 
i b l e  t o  determine. 
(page 18) e f f e c t s  should be included. We request t h a t  Water 
q u a l i t y  i n  t h e  area be ing  dredged and a t  t h e  CDF over f low 
weir be  monitored before, dur ing  and a f t e r  dredging Operations 
f o r  t h e  parameters l i s t e d  on page 18. A b i o l o g i c a l  i n v e s t i -  
g a t i o n  o f  each of these areas should a l s o  be made so t h a t  
some c o r r e l a t l o n  can be made between the  e f f e c t s  upon aqua t i c  
organisms ( f l o r a  and fauna) and p o s s i b l y  water fowl  r e l a t i v e  t o  
t h e  p r o j e c t ' s  impacts upon water q u a l i t y .  The acqui red i n f o r -  
mat ion would p rov ide  a b e t t e r  p r e d i c t i o n  o f  f u t u r e  e f f e c t s  
upon water q u a l i t y  and t h e  aqua t i c  ecosystem from such 
a c t l v i t i e s  and would p rov ide  some i n s i g h t  as t o  how O6M 
a c t i v i t i e s  might be mod i f led  t o  f u r t h e r  minimize environmental 
degradation. 
year when 0 & M  a c t i v i t l e s  w i l l  occur  a t  Toledo Harbor. 

A b e t t e r  d e s c r i p t i o n  of the  "temporary" 

The EIS should s p e c i f y  the  pe r iod  du r ing  t h e  

ALTERNATIVES TO THE PROPOSED ACTION 

Since t h e  purpose of  t h i s  p r o j e c t  i s  t o  per form maintenance 
dredging a t  Toledo Harbor, t h e  EIS should p rov ide  a more 
comprehensive d iscuss ion  o f  a l t e r n a t i v e  methods and processes 
fo r  opera t iona l  dredging i n  Toledo Harbor i n  a d d i t i o n  t o  the  
d isposa l  a l t e r n a t i v e s  a l ready discussed. 

The a d d i t i o n a l  t ime granted and t h e  oppor tun i t y  t o  review t h i s  D r a f t  E i S  i s  
apprec iated.  Should you have any quest ions regard ing  o u r  comments, p lease 
con tac t  M r .  Gary A. Wi l l iams or me a t  312-353-5756. 

S incere ly  yours, 

Donald A. W a l l g r e i  
Chief. 
Federal A c t i v i t i e s  Branch 
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' UNITED STATES 
ENVIRONMENTAL PROTECTION AGENCY 

REGION V 

1 NORTH WACKER DRIVE 

CHICAGO. ILLINOIS 60606 

February 13. 1974 
., 

Hr. Michael Davinich 
Chief, Construction- 
Operations Division 
U.S. Amy Enqineer District. 
DetrOit,-Corps of Engineers- 
P. 0. Box 1027 
Detroit, Michigan 48231 

Dear Mr. Davinich: 

Reference. i s  made t o  a telephone conversation on January 17, 1974 
between you and Mr. David Kraus of our off ice ,  concerning the 
p o l l u t i o n  classification o f  Toledo Harbor, Ohio. 

In our l e t t e r  of January 4, 1974 t o  Colonel Hays, we sent you our 
l a t e s t  data and f i n d i n g s  concerning the bottom sediment analysis 
of Toledo Harbor, Ohio.  In a d d i t i o n ,  we determined that  none of 
the dredge spoil from Toledo Harbor was suitable for open lake 
disposal. I n  view of the fac t  t h a t  the project area fo r  Toledo 
extends f a r  out into Maumee 3ay, we would l ike t o  c la r i fy  our 
statement. All dredge material taken from the upstream limit  i n  
the Maume River t o  the 5 mile buoy i n  the approach channel is , 

classified as polluted and unacceptable for  open lake disposal. 
The remaining portions o f  the approach channel i s  considered 
unpol l  uted. 

If you need any additional information o r  c la r i f ica t ion ,  please 
feel free t o  contact ou r  office. 

Sincerely yours, . 
Robert W. Zeller,  P h .  0. 
Director, Surveillance & 
ALalysis Division 
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Tinmas H. 3 5 t h  
S t a t e  H i s t - r i c  P reze rva t i -n  3 f f i c e r  

Ohio Historical Center 1-71 & 17th Avenue Columbus, Ohio 43211 (6l4) 466-872 

C-32 



I n t m t a t n  71 and 17th Avenue 
the  ohio historical society Ohio historical center:columbus, ohiosazii/  telephone 16141 4 6 6 - m a -  

S3J7 

Jznuory 2, 1975 

U.S. .2nny Erqineer X s : r i c t ,  i letroit  
.Attn: Chief, Znvirmmentol Eesourceo Branch 
Y.O. Box 1027 
Detroi t ,  Xichigan 48231 

Dear Sir: 

I have examined the  environnerital impact statement on minterwnce 6rcdgirr; 
of p o l l u t d  sedimentP i n  Toledo Harbor, Toledo, Ohin. 
have any effect on archaedcg ica l  rssources.  

The project  zh%ld not 

Sincerely,  

. .. .. .... . . . .. 
,... . .  . .. ... ... ... .. 
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c::.. . . ~  ...... Slate of Ohio Environmental Protection Agency. Box 1049, 361 Earl Broad S1:eet. Columbus. Ohio 43216 16141 466-8565 

February 27, 1975 

Re: Draft Environmental Impact Statement, Toledo 
Harbor Operation and Maintenance, U . S .  Army 
Corps of Engineers 

Chief, Environmental Resources Branch f i  
U . S .  Army Engineer District, Detroit 
Detroit, Michigan 48231 bm 

James A. .%-,odes 
Governor 
Ned E. Williams Director Dear Sir: 

The Ohio Environmental Protection Agency has been charged, by the 
Governor, with lead agency and review coordination responsibilities 
for the State of Ohio on Federal Environmental Impact Statements. 
The above referenced Draft Environmental Impact Statement has been 
reviewed by sections of this Agency, the Ohio Department of Natural 
Resources, the Ohio Department of Economic and Community Development, 
and the Ohio Department of Transportation. The following comments 
constitute those received from the above agencies and have been 
coordinated under the auspices of the State Clearinghouse. 

General: 

The Draft EIS, as presented, has serious flaws within its structure. 
NEPA, Council on Environmental Quality, and, in some cases, U . S .  Army 
Corps of Engineers regulations have not been met. These overlooked 
regulations are noted in the Specific Coment Section of this letter. 
A more important concern however, is the lack of hard, updated data 
within the document. It is possible that no recent data is available 
in some instances, however, there is no mention in the EIS whether 
or not this is true. Other minor items (as mentioned in Specific 
Comments) tend to impair the quality of the document. While some 
would seem to be inconsequential. taken as a whole they put the 
credibility of the document in question. 
mind that the purpose of this document should be to describe the 
environmental impacts of dredging and depositing sediment, polluted 
and non-polluted. and that baseline information that would allow a 
reader to establish that impact is of prime importance. 

It should be kept in 

... , .  (;.:;:;' 
. . . . 
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Chief, Environmental Resources Branch 
February 27, 1975 
Page 2 

It should be noted that the comments included in this letter are not 
intended to be an indictment of maintenance dredging. The purpose 
of these comments is to allow the Corps to produce a concise. quality 
document, portraying the environment they will be dealing with, and 
any effects (adverse or beneficial) which may accrue because of their 
activity in that environment. 

Specific Comments 

Title Page - Toledo Harbor is in Ohio. 
Summary 

The statement in Section 3(A) on page i to the effect that a 
reduction of possible fish populations would occur because of 
the project is confusing. 
they are. in fact, there. It is assumed that the writer meant 
the "possible reduction of fish populations ," this however, should 
have been listed under the next heading, (B) Adverse Environmental 
Effects . 
Page ii - The proximity of the words "feasible but impractical" 
is unclear. The terms seem nearly contradictory. Appendix C 
Section 4(h), "Content of Statement-Alternatives to the Proposed 
Action" of Army Corps of Engineers. Federal Register, March 21, 
1974 calls for "viable: alternatives. It would seem that if the 
alternatives were feasible (viable). they would, to some extent, 
be practical. A re-working of this section would seem in order. 

Page 2 (Section 1.4) - Table "A" in this section has questionable 
value in determining the quality of the polluted sediment. Since 
1968, the Corps has dredged 8,332,000 cubic yards of material 
from this area. 
as polluted. Apparently no data has been assembled since 1968 
concerning the present quality of the sediments (other than the 
USEPA data inserted in Table H.) It would seem appropriate for 
the Corps to update these findings to present pollution levels 
for two reasons: 

The fish populations are not "possible;" 

Up to 80 percent of this would have been classified 

1. With 4 million plus cubic yards of polluted material 
having been removed, the polluted spoil may have been 
reduced in volume or, 

If the USEPA data in Table H is representative of a 
general increase in pollution level of the material, 
then polluted spoil may be more widespread than previously 
believed. In either case this update will enable the 
Corps to more effectively establish the amount of dredged 
material that needs to be disposed of in a diked area. 

2. 
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Chief, Environmental Resources Branch 
February 27, 1975 
Page 3 

This same -reasoning could effect the five mile polluted/non- 
polluted point established in 1968. 

Page 4 (Section 1.5) - There is no description or discussion of the 
process by which the polluted spoil will be put: into the island 
disposal site. The process, the equipment that: will be used, and 
the safety precautions that w i l l  be observed should be described. 
The area slated for open lake dumping the 20 percent non-polluted 
material should be noted, along with procedures to be used in the 
open lake dumping process. 
year and durations of dredging activity should be mentioned, such 
that the length of any environmental Impacts can be established. 

Page 6 (Section 2.1) - Will the present diked disposal area be 
filled prior to the completion of the new 242 acre site (described 
in the Corps of Engineer Final EIS on Toledo Harbor Diked Disposal 
Site #3, dated February 1974)? If so. what measures will be taken 
for disposal of polluted spoil if any. dredging will be done in the 
interim? 

Page 6 (Section 2.1) - This section should include mention of the 
dredging area. A description of the channel characteristics (depth. 
shoreline) and outer harbor characteristics should be displayed, as 
well as any environmentally sensitive areas in the vicinity. Major 
intakes/outfalls in or near the channel should be noted. The Toledo 
Harbor Diked Disposal Site 83 should be displayed on Figure #I. 

Page 8 (Section 2.4) - Please provide a reference for this section. 

In addition, the expected times of the 

' 

Page 8 (Section 2.5) - It would seem that the best justification for 
this project is presented in this section. 
the reasons for declining tonnage is given. Is it caused by the 
need for dredging? Are other, socioeconomic factors involved? And, 
most importantly, can it be shown that continued dredging will stem 
or turn around this decrease in tonnage? 

However, no analysis of 

c". 
... . ..... . . . . . . . ..... 

Table F, pages 11 and 12 

There are several errors in Table F: two of them make it difficult 
to interpret the data; the other two are editorial oversights. 

Conductance usually is expressed in micromhos at 25 C, specific 
conductance in micromhos per centimeter at 25 C. 
is an entry called conductance, the units being micro-ohmslcm, 
temperature unspecified. 
the mho (ohm spelled backwards) is a unit of electrical conductance. 
It is  important to specify whether conductance or specific conductance 
("conductivity") is meant because the cell constant, k, of the 
conductivity probe must be known if the units are micromhos. 

In Table F, there 

The ohm is a unit of electrical resistance, 

Depending 

C-36 



... ... . 
I .,~ 
... .. . . ... ..... . .... 

. . .. . . .  . . .  .~ . . . .  ~ .. .. .... ..... 

Chief, Environmental Resources Branch 
February 27, 1975 
Page 4 

upon the cell constant, the value given in the table may have to be 
multiplied by k to get values that can be compared with the data of 
others. Also,  the temperature of the solution influences the measured 
values. 
given for a temperature of 25 C; therefore, the temperature must be 
specified to avoid misinterpretations. 

The units in which turbidity is expressed (Table F) are not specified 
(we doubt that they actually are mg/l). 

The accepted international form is pH, not pH, to designate hydrogen-ion 
concentration. The reduction-oxidation potential should be indicated 
with the abbreviation Eh, not eh. 

Page 1 4  (Section 2 . 8 )  - It seems necessary that there should be. at 
least, quantitative data on the predominant species of phytoplankton 
and zooplankton given for the area. 

Usually, but not always, conductance and conductivity are 

The dominant benthic invertebrate species present should be documented 
beyond "pollution-tolerant" in order t o  establish their neccessity (or 
lack thereof) within the food chain. 

Page 15 (Section 2.10)  - Specifics as to spawning areas and general 
spawning periods should be provided in this section to the extent 
possible. If available, more recent data (Table I) should be 
displayed. Two minor points should be clarified; (1) "white fish" 
is not a principal spec'ies, this should be white bass and, (2)  "Carp" 
should be added to the first sentence of Section 2.10.  

A section should be added mentioning dominant mammal. amphibian, and 
reptile comunities in the surrounding wetland areas. This section 
could be structured much like Section 2.9 (Page 15). 

Page 16 (Section 3 )  - Pursuant to Section 9 ( g ) ( 6 )  of Corps of Engineers 
Federal Register of March 21, 1974, a statenent concerning the effect or 
impact of the proposed action on threatened, rare and endangered species 
of fish wildlife should be provided. 

It should also be noted that requirements of Sections 9(g)(7) and 9(g)(9) 
of the above referenced Federal Register have not been included in the 
EIS. 

Page 16 (Section 4 . 1 )  - The third paragraph in this section is confusing. 
It is difficult to understand how bottom habitat or water quality will 
be improved because of dredging since dredging is not a "final" solution. 
The statement is made in Section 1.5 that 12,401,000 cubic yards of 
material have been dredged since 1965. with an estimation of 1,076,000 
cubic yards being dredged in.1974.  
yards of dredge material have not improved either sediment oc water 

If nine years and 13.5 million cubic 
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Chief,  Environmental Resources Branch 
February 27, 1975 
Page 5 

qua l i ty ,  another year ' s  dredging w i l l ,  i n  a l l  p robab i l i t y ,  do 
l i t t l e  i n  the way of improving these  f ac to r s .  While i t  is easy 
t o  s e e  the  economic bene f i t  of dredging. and poss ib ly  the  environmental 
bene f i t  of using diked d i sposa l  a reas  f o r  pol luted s p o i l ;  water qua l i t y  
bene f i t s  would seem t o  accrue,  not  from dredging. but  from wise s o i l  
management and proper wastewater cont ro l .  Section 4.2 of t h e  EIS 
po in t s  ou t  t h a t  dredging does not ,  in i t s e l f ,  e f f e c t  any s u b s t a n t i a l  
long-term environmental or ecologica l  b e n e f i t s  and t h a t  the  navigat ion 
channel is subjec t  t o  considerable  f i l l  along its s i d e s  each year.  
thus necess i t a t ing  annual dredging. 
Section 4 . 1  should be deleted.  

Page 1 7  (Section 4.2) - What mi t iga t ive  measures ( i f  any) can be 
taken t o  con t ro l  or reduce hopper b i n  overflows? 
t h a t  t h i s  is a negat ive impact of main concern. I f  unavoidable, 
i t  should be  discussed in grea te r  d e t a i l  i n  Section 5 .  

With regards to  t h e  last  paragraph of Sect ion 4.2. t h e  magnitude of 
t h e  e f f e c t  of dredging on water qual i ty .during dredging operat ions,  
can be determined t o  some exten t .  The measurement of JTU t u r b i d i t y  
change, employment of Secci Disk opera t ions ,  and e s t ab l i sh ing  the  
ex ten t  of t h e  s i l t  plume can a l l  be done during dredging operat ions.  
The use of these  methods can e s t a b l i s h  h i s t o r i c a l  da t a  f o r  ongoing 
or proposed dredging opera t ions ,  enabl ing them t o  estimate impacts 
i n  a concise,  q u a n t i t a t i v e  manner f o r  fu tu re  operat ions.  

I f  poss ib le ,  p lease  g ive  a time period necessary f o r  water q u a l i t y  
t o  r e t u r n  t o  its o r i g i n a l  l eve l .  It would be he lp fu l  t o  put t h i s  
i n  r e l a t i o n  with the  dura t ion  of dredging so a t o t a l  time element 
of environmental degradation can be es tab l i shed .  

Page 18 (Section 4.3) - The discussion of  d i sposa l  impacts is r a t h e r  
general .  The precaut ions that w i l l  be taken t o  prevent s p i l l i n g  
should be spec i f ied .  Mention is made of an overflow w e i r .  W i l l  t h e  
q u a l i t y  of water discharged from t h e  DDS be much d i f f e r e n t  i n  term 
of suspended s o l i d s ,  n u t r i e n t s ,  and heavy metals? 

Some mention should be made as t o  t h e  impacts assoc ia ted  with the  
open l a k e  dumping of t h e  non-polluted s p o i l .  These impacts would 
depend on where t h e  s p o i l  is dumped (as y e t  unspecif ied) .  

Page 18-19 (Section 5) - Some quest ion has  been r a i sed  concerning 
t h e  statement t h a t  Fish Species and benthic  organisms recolonize 
a f t e r  dredging ceases.  I f  possible .  da t a  should be provided 
support ing t h i s .  I f  da ta  i s  not  ava i l ab le ,  t h e  statement t h a t  
t h e  "net e f f e c t  of dredging w i l l  be s l i g h t "  ( a t  l e a s t  from a 
recoloniza t ion  s tandpoint)  may be inappropriate .  

Possibly t h e  t h i r d  paragraph of 

It i s  s t a t e d  

. 

...... , . . . . . . t:::.::. 
...... .... 
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Page 19  (Section 6)  - It is  f e l t  t h a t  a l t e r n a t i v e s  two and th ree  
should be combined, s i n c e  t h e  only way open l ake  dumping of a l l  
sediments can be accomplished i s  through treatment of a t  l e a s t  
a por t ion  of the  ma te r i a l s .  It seems t h a t  t h e  EIS  has c o r r e c t l y  
combined these two in Section 6.2. I n  l i n e  wi th  t h i s ,  t h e  economic 
da ta  concerning t h i s  a l t e r n a t i v e ,  as w e l l  a s  t h e  proposed ac t ion ,  
should be displayed i n  the, F ina l  E I S ,  i f  not  displayed i n  the  Statement 
of Findings which would accompany the  F ina l  EIS. 

Page 21  (Section 9) - This sec t ion  should be assembled a s  required 
by Appendix C ,  Sect ion 4 ( k ) ,  "Coordination and Comment Response," 
of COE Federal Regis ter ,  dated March 21 ,  1974. 

Soils 

While &he environmental impact of the  en t i re  spoi l -disposal  program,,, 
on s o i l s  was g r e a t l y  reduced when a s i t e  in t h e  l ake ,  and not  one on 
land,  w a s  s e l ec t ed ,  the  d r a f t  E I S  should conta in  a sec t ion  on s o i l s .  
Although the published s o i l s  information f o r  Lucas County is somewhat 
l imi ted  ( the  Soil Conservation Service's Soil Survey of Lucas County 
is i n  progress) ,  t h e  following sources of soils information f o r  t h e  
Maumee Basin do e x i s t :  

(1) Know Ohio's S o i l  Regions, Division of Lands and Soils, 
Ohio Department of Natural  Resources (1973). T h i s  
publ icat ion shows t h e  dominant s o i l  a s soc ia t ions  f o r  
the Maumee River Watershed. 

(2) S o i l  Survey of Lucas County, Ohio Agr i cu l tu ra l  
Experiment S ta t ion  and United S ta t e s  Department 
of Agricul ture .  This Survey i s  cu r ren t ly  being 
updated. Copies a r e  a v a i l a b l e  from t h e  S o i l  
Conservation Service.  

(3) Some s o i l s  information should be obtained from t h e  
l o c a l  S o i l  Conservation Service o f f i c e  i n  Lucas County. 

The following statement is made i n  Sect ion 1 . 4  ("Materials t o  be Dredged"): 
"The major port ion of t h e  sediments a r e  derived from r i v e r  bank and land 
shee t  erosion." 
and Topographic") "Soybeans and corn are the two p r inc ipa l  crops which 
leave  t h e  s o i l  bare  and vulnerable  t o  open eros ion  during t h e  win ter .  
consequently, ex tens ive  shee t  erosion OCCUKS and t h e  s i l t . . . "  In both 
of t h e s e  cases ,  i t  would have been appropr ia te  t o  mention e i t h e r  the  
dominant s o i l  types o r  t h e  s o i l  a s soc ia t ions  of the  watershed and t o  
d iscuss  the  s o i l  p rope r t i e s  t h a t  r e s u l t  i n  ex tens ive  soil erosion.  

The following s ta tements  a r e  made in Section 2.2 ("Geologic 

As s t a t e d  previously,  t h e  i n t e n t  of these  comments is to  assist t h e  
Corps i n  producing a high q u a l i t y  document, no t  t o  impede any necessary 
dredging i n  t h e  a rea .  I f  the  i n t e n t  of t h i s  EIS i s  t o  be an approval 
f o r  maintenance dredging in subsequent years ,  then a high q u a l i t y  
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document is e s s e n t i a l .  I f  t h i s  EIS is for 1975 dredging'only,  then 
high q u a l i t y  is equally necessary, such t h a t  a firm data base can 
b e  es tab l i shed  fo r  production of subsequent Environmental Impact 
Statements concerning fu tu re  maintenance dredging. 

The S t a t e  appreciates  t h e  opportunity t o  review t h i s  Draf t  EIS 
and looks forward t o  recept ion of the  F ina l  EIS. 

/ Director  

, NEWlmar 
81101.2 

.... 
I ' .  
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STATE OF MICHIGAN 

WILLIAM G. MILLIKEN. Governor 

DEPARTMENT OF NATURAL RESOURCES 
DEAN PIIIDGEON 
HILARV F W E L L  
"1RR" n WHIIELE. 

JOAN L WOLF€ 
UIAnLES G YOUNGLOVE 

STEVENS T MASON BUILOING. LANSING MICHIGAN 48926 
HOWARD h TANNER. Diieclo~ 

February 14, 1975 

Mr.  Phillip McCallister 
Chief, Engineering Division 
Corps of Engineers 
P.O. Box 1027 
Detroit, Michigan 48231 

Re: NCEED-ER 

Dear Mr.  McCallister: 

We have reviewed the draft environmental statement fo r  the proposed 
"Maintenance Dredging of the Polluted Sediments in  Toledo Harbor, 
Michigan." Although this project is located in Ohio, we feel that there 
could be some secondary effects on water quality, fish and wildlife of 
interest to the citizens of Michigan. 
tunity to comment on this draft environmental statement. 

We feel that the statement is generally lacking i n  data regarding the 
impact of the proposed dredging and disposal of polluted materials upon 
the aquatic environment. Additionally, because these disposal si tes a r e  
attractive resting places for ducks and other birds, there is a very real  
danger of .waterfowl contacting C-type botulism. There is  no discussion 
regarding the risk of heavy metals passing up through the food chain into 
waterfowl using the disposal site. 
eating game bird species shot during hunting seasons. 
should address itself to, these types of problems. 

The remainder of our comments will  be addressed to page and paragraph 
of the text for your convenience. 

Page i, item 3 
A "reduction of possible fish populations" i s  mentioned. This statement 
does not appear to identify anything and should be rephrased. 

We therefore appreciate the oppor- 

Humans could then be affected by 
The statement 

. .  
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Page '7, paragraph 4 
If farming practices leave soil a s  vulnerable to sheet erosion a s  stated, 
corrective steps should be taken by responsible agencies. 
that these agencies be identified and that this problem and other sources 
of pollution to the river be more thoroughly discussed. 

We suggest 

Page 13, Table G 
The criteria presented in this table should be identified as either EPA or 
State of Ohio cri teria.  Describe what is meant by the te rm "selected." 

Page 15, i tems 2. 9 and 2.10 
More thorough data and associated information on fish and wildlife is 
needed. 

Page 15, Table 1 
A better citation is needed on the sources of data presented here. 

Page 16, item 4, paragraph 3 
It is stated that the bottom habitats of dredged a reas  will improve after 
the polluted sediments a r e  removed. 
will be only temporary, and that the time between maintenance projects 
could be extended i f  farming and industrial soils practices were upgraded. 
Also, shipping channels a r e  less than ideal habitats for benthic populations 
(re: fish and wildlife studies in the St. Mary's River by Jar1 Hiltunen). We 
do not agree that nutrients and heavy metals won't be reintroduced into 
solution or suspension a s  a result of dredging. This is the reason why 
dredging was ruled out in the mercury tainted sediments in the St. Clair 
River. We feel that the chances of these materials being released into 
Lake Er ie  a re  enhanced by the dredging activity. 

It should be indicated that such relief 

Page 18, item 4. 3 
It is stated that the impact of disposal into a confined diked area  is consi- 
dered minimal. 
inhabitants in the disposal a r ea  should be considered. 

Page 18, item 5 
The efforts that a r e  being taken to eliminate or reduce any adverse effects 
of maintenance dredging operations should be described here. 

We suggest that -the impact on the inhabitants or potential 

Page 19. paragraph 2 
It is stated that f ish species avoid the disturbed a rea  during dredging oDera- 

I I - -  

tion and will  re turn af ter  the operation is completed. It is also stated that 
benthic organism will recolonize. These claims should be substantiated from 
the l i terature.  .... . ~~ 

( ::.:: 
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Page 20. paragraph 1 
I t  is stated that polluted material would "gradually seep into Lake Erie." 
We suggest that more definite information be provided. 

Page 20. item 6 . 2 .  paragraph 1 
We suggest that it be thoroughly discussed how this alternative is ecolo- 
gically detrimental. 

Page 20. item 6.2 .  paragraph 3 
The location of the site being prepared for future disposal should be 
given. 

Page 20. item 7.1 and 7 . 2  
These sections should discuss the environmental impacts relative to short 
and long-term effects. 
statement. 

Page 21, item 8, paragraph 3 
The type of f u t u r e  development considered for the completed diked island, 
and future maintenance that may be necessary to prevent the escape of 
the polluted materials, should be discussed. 

We hope that these commentswill be helpful in the preparation of the final 
statement. Should you have any questions please contact us. 

This is the purpose of an environmental impact 

Sincerely, 

Howard A .  Tanner 
Director 

.. . .. . . .  .. , .  . . ~ .. .. .... 
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H E A L T H  P L A N N I N G  A S S O C I A T I O N  O F  N O R T H W E S T  O H I O  

U.S. Army Engineers 
D i s t r i c t  De t ro i t  
P.O. Box 1027 
C e t r o i t ,  Kichigan 48231 

225 I L L E N  A ?  W. W I V N E  STRFLT. MAUMEE. OHIO 43537 I ( 4 1 9 1  893 .0281  

January 20. 1975 

RE: Comments of t h e  Health 
Planning Association of 
Northwest Ohio regarding 
t h e  proposed dredging of 
po l lu t ed  sediments i n  
Toledo Harbor, Ohio. 

ATTENTION: Chief ,  Environmental Resources Branch: 

Dear Sir: 

Thank you for t h e  opportuni ty  t o  comment upon t h e  Draf t  Environmental 
Statement which d iscusses  the  proposed dredging and confinement of po l lu ted  
sediments i n  Toledo Harbor, Ohio. 
dredging and confining these sediments i n  order  t h a t  t h e  Harbor remain 
navigable f o r  commercial purposes. 
f o r  your cons idera t ion ,  t h e  following ques t ions  and suggest ions:  

W e  are i n  agreement wi th  the need f o r  

In add i t ion ,  we would l i k e  t o  o f f e r  

1. W i l l  considerat ion be given t o  a program t h a t  would monitor, 
on a yea r ly  b a s i s ,  t h e  q u a l i t y  of sediments i n  the  Harbor i n  
order  t o  more accura te ly  determine t h e  present  s i t u a t i o n ?  
Your statement  on page 2 i n d i c a t e s  t h a t  t h e  l a s t  a n a l y s i s  
of sediments was done i n  1967 by t h e  Great Lakes Research 
Center . 
On page 16,  you noted t h a t  upon completion of depos i t ion  of 
t h e  dredged ma te r i a l  i n t o  t h e  d i sposa l  s i t e ,  the  area or s i t e  
would be turned over t o  l o c a l  government f o r  development. I f  
t h i s  is the  case,  which u n i t  of government would r ece ive  t h e  
s i te ,  what poss ib l e  land uses  have been discussed o r  con- 
s ide red ,  and who w i l l  be respons ib le  f o r  inspec t ing  t h e  s i t e  
as t o  its s t r u c t u r a l  s t a t u s ?  
ment, what provis ions have been made f o r  t h e  cont inua l  up- 
keep of the  d i sposa l  s i te?  

While t h e  present  need f o r  dredging i s  apparent ,  t h i s  method 
of con t ro l  does l i t t l e  o r  nothing t o  remove t h e  cause of 
t h e  problem. The r e s u l t  is a cont inua l  need f o r  d i sposa l  
sites and dredging and continued encroachment i n t o  our pub l i c  
waters. 
and/or con t ro l  cu r ren t ly  being researched o r  s tudied? 
is being done o r  planned t o  reduce t h e  sediment loading i n  t h e  
Maumee Bay and assoc ia ted  waters?  

2 .  

. 
Upon t u r n  over t o  l o c a l  govern- 

3 .  

What is t h e  s t a t u s  of a l t e r n a t i v e  means of d i sposa l  
What 

(. 
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Thank you again for  the opportunity t o  c m e n t .  If our agency can be 
of any assistance,  p l ease  f e e l  f ree  to  contact U S .  

Sincerely,  

HEALTH PIANNING ASSOCIATION 
OF NORTHWEST OHIO 

/ .  ..- 
Gary F.,Bennett.  Ph.D., Chairman 
Regional Environmental Health 

Committee 

GFB/slr 

cc: O.E.P.A.  
City of Toledo - Payor 
Toledo Lucas County Port Authority 
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DZDICATiil 'PO THi i?itS%VATIC.ii cl? LAXL U I E ,  ITS IIATZiS, FISH 

Jsnurry 14, 1975 

S u b j e c t :  :.!eintsnsn:o LYedcine of t h e  P o l l u t e d  Sed imen t s  in Toledo  Hs rbor ,  Oh io ,  
Drsft L n v i r o n . o n n t ~ 1  i q e c t  S t a t e c e n t ,  Ccccsber  1974 

To: U.S. A E y  Z y i n e e r  L i s t r l c t ,  D e t r o i t  
ATTI;: C h i e f ,  L n v i r a n x n t c l  rieso.Jrccs Bronch 
P.O. Fox 1C27 

The Lake l r i e  n d v i r o r y  C o i r i t t c c  (UAS) s p p r c c i n t e a  t h e  o p p o r t u n i t y  t o  
c o m e n t  upon t h e  d r r f t  c n v i r o n T e n t e 1  i a p c t  a t k t e n c n t  ( Z I a )  concern1r.g proposed 
d r e d g i n r  of p o l l u t e d  s e d i m e n t s  i n  Toledo H z r b o r ,  Ohio, d a t e d  Eecember 27, 1974. 
LSBC f i n d s  i t  hord  t o  u n d e r s t b n l  why  t h e  d r c f t  :IS he5 not been c o o r d i n s t c d  w i t h  
t h e  U.S. p.r3!i Z n g i n r e r  C i r x r i c t ,  E u f f s l o ,  which h a s  been  c h z r p d  w i t h  t h e  Leks 
Erie  :;estcwetcr J&nEFemr.t  S tudy  ( A p r i l  1 0 7 4 )  by CbngreSS pursuent t o  ;iections 
,109 d end e of  t h e  ?ede ra l  :.ctcr i ' o l lu t ion  Z o n t r o l  Act .hena-%nts o f  1972 
(P.L..  92-3@0). 
w e t e r  i r n e g e  zent  f o r  ti..: r e 5 s b i l i t a t l o n  snc  c n v i r o n r c n t e l  r e p a i r  of Luke L r i o )  
s h o u l d  i n c l u d a  ze8sures t o  o o n t r s l  ?Dint s c u r c e s  of p o l l u t i x  i n o l u d j n g  b o t t o m  
l o e d n ,  s l u d p e  banks, 2nd p o l l u t r d  h e r b o r  d r e d e i n e s . 4  S i n c e  t h e  fihurnee R i v e r  is 
t h e  a i n p l e  o r e . t e s t  S a u r c e  of a c d i m n t e t i o n  i n  t h e  e n t i r e  Sreat  Leken e y s t s n ,  it 

s:6ten%t pre;ercc t y  t h t  C t t r o i t  D i s t r i c t  
b o l d l y  i l l u s t r s t e s  t h c  o l d  adicpc " T h e  r i g h t  h t n d  does n o t  know whs t  t h e  left 
h a r d  i s  doing.. 

Yec t io r .  105 ( d )  ( 2 )  s p s c i f i c s l l y  s t a t e s  "Such a progrcm (wnste- 

would s c s a  oost x r r c n t  t o  c o n s i d e r  t h e  p r o v i s i o n s  of ?.L. 92-5OO. ". A n i s  d r e f t  
c o n p r e h e n s i v e  i n  scope cnd 

LSAC s t r o n g l y  r e c o n e n d s  t h r t  t h e  p r c v i s i o n e  of ?.L. ?2-5OC b e  i n c o r ? o r r t r d  
i n t o  t h i s  l r a f t  615 3 ~ 3  t5:t tne e x p e r t i s e  r e i n e d  by t h e  Buffalo ; i s ? r i c t  be 
u t i l i z e d  c v s n  i f  t h :  two  Corps D i s t r i c t s  must be nerged t o  e c h i e v e  t h i s  end. 
Yhy l o  t e x c o y e r s  h rve  t o  s u b s i d i z e  s t u d i e s  end p r o j e c t s  t h e t  d u p l i c c t c  e e c h  o t h e r  
w i t h o u t  t h e  b e n e f i t  of bein: c o o r d i n n t e d  t o  i n c r e a s e  t h e  b e n e f i t s  d e r i v e d  :here 
f rc3 =r i - c r c s e  ths o v e r u l l  s t c r e  a? i rnculeigc? 
o p e r b t o  s u t o n o o o u s l y ?  
f o r  t h e  r e h i b i l i t e t i o r  e n i  cnviron::entsl r e p a i r  o f  Lcko r r i e ?  

:ihj.'do t h e  v e r i o - s  20r;s Z i s t r i c t c  
& n ' t  .humec Zay  be  E d c m o n s t r e t i o n  p r o j e c t  u n d e r  P.L. 92-jO5 

S i n c e r e l y ,  

c c  U.C. S a n a t o r  3 o b e r t  $ r i f f i n  p=L&W* 
Coneras soen  :!%rvin L s c h  Richa rd  G. Xicks 
S t e t e ,  i t e p r e s e n t 3 t i v e  n e p o n d  Kenrcs 
C o u n c i l  on i n v i r o n = a n t ; l  a r l i t y  
O f f i c e  of Federsl k c t i v i s s ,  EPA 
Region V, ZPA 
U.S. F i s h  hnd t / i l d l i f :  3erVicc 
Onio 2PA 
I.ZCC 
Eonroe Zven ine  Kews 
U.S. Army i n g i n e e r  D i s t r i c t ,  Buffclo 

1216 d i v e r v i e w  
bbnroe.  c i i c h i p n  491t l  

I 
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5.36 W A S H I N G T O N  B U l L D l N G  

FIFTEENTH LL NEW Y O R K  &YE.. N .W.  

W A S H I N G T O N .  D .  c. z o o 0 5  

I L L T P * O " E  10*11a1.1.,0 

January 15, 1975 

OCCISS". 

J. A. DOWNS U. S. Army Engineer District, Detroit  
P I I L I 0 I r . l  

AT": Chief, Environmental Resources Branch 

Detroit.  Michigan 48231 

J E. LESCI10ART 
"ICE P1)1.1DT*T P.O. Box 1027 

FRED R HAZARD 
"1CL .lTS,DT*T 

WlLL lAH 5 ""LL 
51C.ET.l)" . T I F I S Y I I I  Gentlemen : 

We have received a copy of the Draft Environmental Impact 
Statement f o r  Maintenance Dredging of the Polluted Sedimenta 
in  Toledo Harbor, Michigan. I n  accordance with your letter 
of 27 December 1974 which accompanied the Draft Statement, 
we ask t h a t  the f i n a l  Impact Statement be modified t o  r e f l e c t  
the following c m e n t s :  

DIIECT0I)S 

GARLAND EVERIST 

l l l T H U R  A. I1IEDEL 

GUILFOnD D. W A R E  - 
+I. GEOnGE DENT. JR. 

H A I L I N  W.  GREASER 

WILLIAM 6. t4"LL 

F. P. ONEILL 

J .  w. BELill 

WILLIAM P. BOLLIND, JR. 

0. M .  CaUTREIUK 

SZmA SENSlBAR 

- 

E X  OCFICIO 

E. D. WATTLES 

WALTER H. GAH4CAN 

H. F. 5CHOON 

L. E. "EAGER 

1. As outlined i n  Paragraph 1.2, the e n t i r e  content of  the 
Draft Statement deals  only with the required maintenance 

Channels. I n  order t o  be in  conformance with 33US Code 
of Federal Regulations 209.145 ( f )  (vi) and (9) (1) (v i )  
t h e  Statement should include dredging requirements of 
non-Federal i n t e r e s t s  i n  the Toledo area. 

209.145 ( f )  (vi)  s t a t e s :  

. dredgingof  the Toledo Harbor, Ohio Federal Navigation 

"If it can be ant ic ipated t h a t  re la ted work by other  
Federal i n t e r e s t s  w i l l  occur i n  the same general area 
a s  the Federal p ro j ec t ,  the  D i s t r i c t  Engineer w i l l  
include and consider t h i s  r e l a t ed  work i n  h i s  planning 
processing and review of the Federal project  under 
t h i s  regulation. 
coordinate with in t e re s t ed  Federal, S t a t e ,  regional 
and loca l  agencies and the general public simultaneously 
with the r e l a t ed  projects." 

To the maximum extent  possible,  he w i l l  

209.145 (9) (1) which ou t l ines  items t o  be included i n  
public not ices  s t a t e s  under (vi) : 

'The nature,  estimated amount, and frequency of known 
and ant ic ipated related dredging and disposal  t o  be 
conducted by others:" 

..... 
. . .  .~ 
.... .. . . ~. ,. .. 
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- 2- 

2 .  Paragraph 1.5 and several  succeeding paragraphs limit the descr ipt ion 
of dredging operations t o  spec i f i c  Government owned and operated hopper 
dredges. 
which w i l l  not be done by G o v e m e n t  owned dredges, and a l s o  t o  main- 
t a i n  f l e x i b i l i t y  in  the methods used fo r  dredging the Federal Channels, 
a descr ipt ion of the dredging operations should include bucket and 
hydraulic dredging as well  as hopper dredging. 

It would appear not t o  be i n  the b e s t  i n t e r e s t s  of  the Government t o  
l i m i t  t h e  dredging t o  Government m e d  hopper dredges. Dredging loads 
may r equ i r e  the use of the Government owned dredges elsewhere, O r  
economic considerations and Corps policy may indicate  the d e s i r a b i l i t y  
of accomplishing the work by contract methods. 
might then be bucket, hydraulic,  or hopper type dredges. 

In the Draft Environmental Statement issued by your o f f i c e  f o r  Maintenance 
Dredging of Unpolluted Harbors in Michigan, dated December 1974, the 
descr ipt ion of the dredging operations f o r  a number of the harbors 
reads a s  follows: 

Since the Statement should include non-Federal dredging, 

The equipment used 

"As current ly  proposed, dredging w i l l  be performed by either a 
hopper, dragl ine,  clamshell or bucket dredge plant." (quoted 
d i r e c t l y  from 'Page A-114). 

In our opinion, a similar statement, but expanding it t o  include 
hydraulic dredging, would aerve t h e  bes t  interests of the Goverrunent. 

On Page 5, th ree  advantages are l i s t e d  f o r  u t i l i z i n g  the hopper dredge. 
Lis t ing alledged hopper dredge advantages without including the 
advantages of o the r  types of dredging may be self-defeat ing and subject  
t o  improper o r  i nva l id  conclusions. 

3. 

4. The f i r s t  sentence of Paragraph 4.2 is not necessar i ly  true. I t  s t a t e s  . 
t h a t  '!Dredging of polluted sediments does not ,  i n  i t s e l f ,  e f f e c t  any 

Although 
inucediate e f f e c t s  during dredging tend t o  have e "minor negative impact" 
as you state in  the second sentence of the paragraph, we bel ieve long- 
term e f f e c t s  may be beneficial .  
today regarding the long term e f f e c t s  of removal. 

Paragraph 6.2 c m e n c e s  as follows: 

. s u b s t a n t i a l  long-term enviromental  or ecological benefits". 

There is  no s c i e n t i f i c  proof ava i l ab le  

5 .  

'The polluted ma te r i a l s  a r e  removed a m u a l l y  and disposed of i n t o  
t h e  diked disposal  is land,  and the unpolluted sediments are 
dumped i n t o  open water. 
b u t  i t  is ecological ly  detrimental." 

This is  the mst economical a l t e r n a t i v e ,  

... .. 
(., :: .... 
.. . 



U.S. A m y  Engineer District, Detroit 
ATIN : Chief, Euvirownental Resources Branch 
P. 0 .  Box 1027 
Detroit, Michigan 48231 

January 15, 1975 

-3- 

We do not think it proper to state categorically that water dumping 
of polluted material is ecologically detrimental. We refer to Pages 
99 and 100 of the Final Enviromental Statement prepared by your 
office for the Confined Disposal Facilities at Pointe Mouillie for 
Detroit and Rouge Rivers, dated 1974, which deals with this problem. 
We quote cormnencing with the third sentence on Page 99: 

'Urnever, very little is known about the release of such materials 
o r  how much damage is caused by open lake dumping as compared to 
the dredging operation itself, which is accompanied by a large, 
observable increase in turbidity caused by the suction heads, 
passage of the vessel, and other phases of the operations. 
Comnercial vessels also disrupt the bottom sediments as they 
pass through the channels exposing coxic and soluble materials 
to the water colum. A quantified comparison of the ecological 
damage caused by vessel passages to the damage caused by dredging 
regardless of the disposal method has not been made and no good 
data exist to perform the analysis required to do so. Further, 
a comparison of the adverse effects of open lake dumping for this 
project to the adverse effects of the barrier dike contaiument 
facility and the high cost of construction of the facility has 
not been made. Since the effectiveness of containing polluted 
spoil is not known, it appears that this present proposal is 
motivated and demanded more by political necessity than by 
scientific determinations. In a report entitled: 'Disposal of 
Polluted Dredgings from the Great Lakes Area' by Krisek and 
Karadi, this problem was discussed. They said: 

'Despite ample evidence that many maintenance dredgings are 
highly polluted, there are no conclusive reports to indicate 
that the abandonment of open water disposal considerably 
improves the lake environment o r  substantially decreases the 
danger of further ecological deterioration. 
banning of open water disposal appears at first impression 
t o  be an effective way of improving the quality of the lake 
environment, a cursory evaluation of the relative improve- 
ment achieved and the cost thereof does not provide such a 
clear picture. For example, less than 107. (perhaps on the 
order of 2% to 52) of the sediment deposited in the Great 
Lakes area is even affected by dredging operations,and, of 
the material dredged, less than one-half is judged to be 
polluted and deposited within diked containment areas. 
Hence, based on the assumption that the latter disposal 
method is cmpletev effective in removing pollutants from the 
lake enviroument, less than 52 of these pollutants will be 
removed. "' 

Although the 

~.~ ~ ~ ~. ~. ~ . . .~ . .  
.... . ... 
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U.S. A m y  Engineer District, Detroit 
A m :  Chief, Environmental Resources Branch 
P.O. Box 1027 
Detroit, Michigan 48231 

January 15, 1975 

- 4- 

We believe a similar explanation should be inserted in the Toledo 
Statement, and for that matter, in all Rrvlromnental Impact Statements 
dealing with dredging. 
disposal is the best alternative. 

These c m e n t a  may point up some Items that have not been considered in 
the Draft Statement. 
paring the Final Environuental Statement. 

Future studies could indicate that open water 

We hope they will be given consideration in pre- 

Yours very truly, 

'DIE NATIONAL ASSOCIATION OF 
RIVER AND HBRBOR CONTRkrOFS -. 

/ >/ < ,.:<....._c .,,./.A,/&.: 
Barry Sullivan 
Washington Representative 

f :.: 
~,~..,~.', .. . . . . . .... 

.. . . . . . . 
,.. ... 
t r  '~ . . .  
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TOLEDO METROPOLITAN AREA COUNCIL OF GOVERNMENTS 
420 Madison Ave. / Suite 725 / Toledo, Ohio 43604 / Phone (419) 241-9155 

February 19, 1975 

Colonel James E. Hays 
Department of the Army 
Corps of Engineers 
Detroit, Michigan 48231 

Dear Colonel Hays: 

The enclosed Environmental Impact Assessment of Maintenance 
Dredging of Polluted Sediments in Toledo Harbor, Michigan, 
December, 1974 is for your review and consideration. Hope- 
fully these comments will assist you in developing the 
final environmental impact statement. 

It is in the interest of the Toledo Metropolitan Area 
Council of Governments to provide the Corps of Engineers 
with input, both as a regional government and as a con- 
cerned associate regarding environmental issues in Maumee 
River and Maumee Bay. We are pleased to have this oppor- 
tunity to comment on the Environmental Impact Statement. 

As always, we are willing to cooperate with your agency in 
areas of mutual interest. Any questions concerning these 
comments will be welcomed by our Council. 

CML: dew 

Enclosure 

.. . 
! ........ .~ ~. ,. . . . . . . . . . . . . . . . . . . . . . . . . ..... 

LOCAL OOYERHUEUTS IN LUCAS, a000 OTTLWL SLHOUSKI AND EIIlE COUNTIES IN.O*lO *NO UOHBOE C O U H N  IN UICWIGAU CDOPEmTING TO SOLVE REGIONAL P~OBLEUS 
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TOLEDO METROPOLITAN AREA COUNCIL OF GOVERNMENTS 

C O M M E N T S  

Environmental Impact Statement 
Maintenance Dredging of Polluted Sediments 

In Toledo Harbor, Michigan 

1. Title Page 
Maintenance Dredging of Polluted Sediments 
In Toledo Harbor, Michigan 
Delete: Polluted and Michigan 
Add: Ohio 
Reason: (A) Polluted implies function of project. 

The function of the project is to maintain 
open channels for shipping. 

(B) The harbor is located in Ohio. 

2. Page i 
(A) Title should be changed (same as above). 
(B) Item 3(A) Environmental Impacts should be titled: 

C'I 
~...... .... 

both negative and positive and items in (b) repeat 
what are in (a). 

(C) Item 3(A) last phrase, first sentence 
1. "and a reduction of possible fish populations" should 

read "and a possible reduction of fish populations". 

3 .  Page 1, Section 1.1 General 
(A) 1st sentence 

Delete: Assigned 
Add : Author i zed 
Reason: Corp was authorized to perform needed dredging, 

not assigned it. The Corps determines the need 
and Congress authorizes. 

(B) The last sentence implies dredging, by retaining open 
waterways, provides for economic advancement and increased 
recreation opportunities. This is not necessarily correct 
and should not be used as a justification statement for 

. dredging. The justification for dredging should be based 
on maintenance for current shipping. If additional bene- 
fits result (i.e. recreation, economic advancement), they 
should be included in the impacts of dredging section. 

4 .  Page 1, Section 1.2 Purpose 
(A) 1st Sentence 

Delete: Polluted 
Reason: Implies a justification for dredging. If removal 

of polluted material is a benefit, it should be 
included in the impacts of dredging section. c 
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Comments 
Page TWO 

(,.),..'.'. ... .. 
. ...... , .... 

5. Page 1, Section 1.3 Authorization and Dimensions 
(A) 2nd Section 

Authorization,doeS not provide, by definition - it empowers 
the Corps of Engineers to provide - for a 28 foot channel 
etc. 

(B) 3rd Section 
Does not refer to river mile or lake (bay) mile markers 

(C) Section 1.3 needs to be more definitive (e.g. the total 
length of channelization is not mentioned, cannot relate 
these descriptions directly to Figure 1, there is no 
definition with regard to depth of sediment being dredged 
etc.) . 

6. Section 1.4 Materials to be Dredged 
(A) 1st Sentence - classified as polluted 

this should be documented by source establishing standards 
for pollution (OEPA, USEPA) 

(B) Are these samples representative of channel sediment or 
bay sediment. If this channel continuously refills, is 
it refilling with bay sediment or new sediment of dif- 
ferent characteristics. 

(C) Are these the latest samples taken - 8 years old 

Section 1.5 Description of Dredging Operations 
(A) Approximately 50% of the total surface area described in 

7. 

Section 1.3 is classified as non-polluted (total area = 
6,449,100 sq. yds., total non-polluted area miles 12-25 
3,866,720 sq. yds). Why is the ratio of dredged material 
(polluted) to dredged material (non-polluted) annually 
80% to 20% (940,000 to 235,000 cubic yards). 

States polluted material requires containment disposal. 
This section is a description of dredging operations. It 
hasn't been established that polluted material inherently 
requires containment. This section should state only 
that the polluted material is being contained as a part 
of the dredging operations. 

Exact area of open lake dumping should be defined in 
addition to quantity dumped. 

Meaning is unclear in parenthesis (dredging, also bottom 
dredging disposal of unpolluted material). Does this 
dump and dredge at the same time, if so, where? 

(El What about the 170,000 cubic yards of pennit dredging 
each year. 
Statement - Confined Disposal Facility, February, 1974. 

(B) 2nd Sentence 

(C) Last Sentence 

(D) 2nd Paragraph - Last Sentence Pg. 5 

See Page 3 of Final Environmental Impact 

...... 
, . . . ., . . 

~ . . . . . .. . ... , . . . . . . . ~..... 
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Comments 
Page Three 

8. 

9 .  

10. 

11. 

12. 

13. 

14. 

Section 2.3 Climatologic 
(A) Last Sentence states that Toledo has fewer high water- 

level rises. This may be true, but says nothing in 
regard to Toledo's relative position topographically. 
This implies Toledo is not affected by high water levels 
because it has fewer rises; the converse is true because 
of its low relief. 

Section 2.4 Population 
(A) 2nd Sentence - Source of Forecast is not identified. 
(B) Last Sentence - current housing shortage exists and will 

continue to exist based on all known studies by TMACOG 
and Toledo-Lucas County Planning Commission. 

(C) Growth areas referred to are incorrect - Northern Wood 
County (South and Southeast) slower growth areas? 
Document please. 

Section 2.5 Commerce 
(A) Table C Passengers? 

There are no passenger liners using the harbor. 

Section 2.7 Sediment 
(A) If 2,212,000 tons of total solid is carried by the Maumee 

River into the bay and most of this (??)  is carried into 
the lake, what is being dredged (1,175,000) in the river 
and bay? 

Section 2.8 Biologic Activity 
(A) 1st Section - a,highly enriched aquatic system is not by 

necessity or typically loaded with bacterial communities 
such as those found in Maumee Bay. 

(B) Last sentence - What are the benthic invertebrates which 
are pollution tolerant? A r e  they any different than 
species which would be found here if the sediment was 
non-polluted? 

Section 2.10 Fish 
(A) 2nd.Sentence - Spawning areas should be identified. 

Spawning runs should also be described. 

Section 3 Relationship of the Proposed Action to Land Use Plans 
(A) Continued maintenance dredging has a serious impact on land 

use - via diked dredge disposal, necessitating construction 
of facility #3. Under NEPA 1969 all direct and indirect 
relationships caused or created by an action should be 
addressed. 
1. Potential port development by land mass extension 

(Port Facility # 3 )  
2. Potential port development-highway construction across 

Maumee Bay serving port. 
3. Increased industrial development in proximity to 
. expanded port facilities. 
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Comments 
,. .. . Page Four 
t: ' ' .:. . . ~  . ..... ... 

15. Section 4 Probable Impacts of Proposed Actions of the Environment 
(A) 1st Sentence 

Delete: Is necessary to- 
Add : Will 
Reason: Is necessary to is a justifying statement for the 

impact, which isn't necessary. 
(B) 2nd Paragraph - This is a reiteration-and further justifi- 

cation of the 1st paragraph - delete. 
(C) 3rd Paragraph - 1st Sentence - bottom habitats may improve. 

2nd Sentence - water quality around dredged areas may 
improve. 
shifting bottom sediments after dredging discounts any 
possible benefits from dredging. 

(D) A positive impact is the removal of polluted material 
from the bay floor simply because it reduces the total 
volume of polluted material. 

(E) A possible positive impact by diking are increased 
feeding areas for wildfowl by increasing habitat for 
fish (increases lineal feet of shoreline). 

Studies have not been conducted to prove whether 

16. Section 4.2 Dredging Impacts 
~~ 

(A) Dredging Impacts should be titled Negative Impacts since 
4.1 was titled General Positive and Beneficial Impacts. 

(B) 1st Sentence should be stated more objectively without 
justification. 

1. 2nd Sentence should be stated without statements of 
(C) 2nd Paragraph - 1st Sentence structured unclearly. 

justification-. 
(D) 3rd Paragraph - Grammatically incorrect. 
(E) 4th Paragraph - 1st Sentence - the minor negative impact 

of main concern - should be restructured. 
Suggestion: A negative impact of major concern, though 
minor in its total impact, is turbidity encountered from 
hopper bins overflow. 

IF) 4th Parauraoh - Source of pollution need not be identified . . ~~ 

Impacts of &edging operations and related turbidity shouli 
be discussed in this paragraph. The emphasis under 4 . 2  
should be dredging impacts only. 

(G) 5th ParasraDh 
1. Turbidity caused by dredging should be identified in 

terms of standard turbidity levels when no dredging is 
in operation. In this manner the losses or negative 
impacts of dredging and associated turbidity could be 
assessed. 

2. Last Sentence - immediate dredge areas should be more 
specific. 

(H) The Last Paragraph 
1. 1st Sentence - existing poor water quality is not a 

reason for escaping responsibilities to evaluate the 
impacts of an operation, which may further degrade 
water quality. Difficulty of evaluation is not of 
necessity caused by lack of technology, equipment, or 
personnel. 
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Comments 
Page Five 

2. 2nd Sentence - t he  magnitude of t he  e f f e c t  on water 
q u a l i t y  by dredging is not  impossible to  determine. 
The technology f o r  determining it is ava i l ab le  and 
should be u t i l i z e d  where economically f eas ib l e .  

3. Dredging samples before,  during, and a f t e r  dredging 
have never been taken i n  a concerted e f f o r t .  Con- 
d i t i o n s  could not  be s a i d  t o  be temporary and w i l l  
r e t u r n  t o  o r i g i n a l  levels unless sampling had taken 
place.  

17.  Sect ion 4.3 Disposal Impacts 
(A) Disposal Impacts - should be a subheading under 4 . 2  as 

an i n d i r e c t  impact. 
(B) 1st Sentence - any impact from s p i l l a g e  may be minimal, 

however, it i s n ' t  t h e  only poss ib le  impact. 
(C) This sec t ion  should include - 

1. An examination of poss ib le  impacts caused by wildfowl 
feeding on ca r r ion  and o the r  po l lu ted  organisms a t  
t h e  d i sposa l  site. 

2. Leachate seepage, which cu r ren t ly  e x i s t s  a t  Cullen 
I s l and  site. 

3. Decay of e x t e r i o r  wal l  of Cullen I s land  which allows 
po l lu t ed  material t o  r e t u r n  t o  bay. 

4 .  Aes the t ic  impact of a walled diked area  i n  what was 
open bay water. 
r e s iden t s  and soon t o  e f f e c t  some re s iden t s  of E a s t  
Toledo and Oregon. 

This v i sua l ly  e f f e c t s  P o i n t  Place 

18. Sect ion 5 Unavoidable Adverse Environmental E f fec t s  
(A) 1st Paragraph - 2nd Sentence should not be i n  the  in t ro -  

ductory paragraph - t h i s  statement i s  one concerning a n  
unavoidable impact and should be i n  the  succeeding para- 
graphs. 

s l i g h t  should read: 
(B) 2nd Paragraph, 1st Sentence - e f f e c t  of dredging w i l l  be 

(C) 2nd Paragraph, 1st Sentence - and w i l l  be d i f f i c u l t  t o  
probably w i l l  be s l i g h t .  

eva lua te ,  why? (technology, unavai lable  funding)? 
(D)  3rd Paragraph, 2nd Sentence - The use of the  words 

stable and non r eac t ive  should be c l a r i f i e d  t o  mean, Q 
t h e i r  physical  pos i t i on  (out  of so lu t ion ,  reduced sur face  
a rea )  t hese  po l lu t an t s  are s t a b l e  and non r eac t ive .  The 
impl ica t ion  i n  the o r i g i n a l  sentence is  one of chemical 
s t a b i l i t y  and non r e a c t i v i t y .  

(E)  3rd Paragraph, 4th Sentence - f i s h  population s tud ie s  
have not  been conducted t o  subs t an t i a t e  t h i s  movement 
of f i s h .  

(F)  Recolonization may occur, but  whether the  same spec ies  
recolonize  has not been documented. 
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Comments 
..... Page Six 

f:'.':'.. 
I ":':. ~..... . 

19. Section 6 Alternatives to the Proposed Actions 
(A) 1st Paragraph - item 4 and 5 should read 4 )  Diked Dredge 

Disposals and 5 )  Other Disposal Methods. 

20 .  Section 6.1 Discontinuation of Maintenance Dredging 
(A) 2nd Sentence - how severely would the accumulation of 

sediments reduce utilization of the port. If the entire 
channel is not dredged each year, what substantiates the 
2 year figure. 

(B) Maintenance dredging is not being performed to prevent: 
pollution entering Lake Erie, this is a benefit received 
from dredging. This should not be used as a justification 
for dredging, since it was not the reason dredging was 
performed in the beginning. 

Harbor, Ohio" doesn't add;ess social 0; environmental 
cost, therefore it should not be used here to justify this 
method as the least cost effective. 

(B) 1. 2nd Paragraph should be Section 6.3 
2. What cost study analysis or feasibility study concluded 

3 .  Last paragraph should be under 6 . 4  This paragraph 
this method wasn't economical. 

should discuss Diked Dredge Disposal as an alternative 
and state its economic cost/benefit (physical, social 
and environmental cost). 

4 .  A 5th possibility which is not addressed is shoreline 
development using the unpolluted dredge. South Maumee 
Bay shore erosion possibly could be checked with this 
method. Access may be a problem but it should be 
addressed. 

5 .  A 6th possibility which is not addressed in this impact 
statement and insufficiently examined in "Confined 
Disposal Facility for Toledo Harbor, Ohio", is land 
disposal.. A complete cost  analysis should be completed 
on all possibilities. 

22. Section 7.1 Short Term 
(A) The intent o f  this section is to compare relative values 

of short term use of the environment and long term pro- 
ductivity by maintenance and enhancement. Continued use 
of the Toledo Harbor for shipping is the cause not the 
effect. The effect should be what shipping (short term 
use) will do to the local economy and the environment 
of the bay. 

. ..... 
~ . . .  . , ~ . ~ ~ .  
, . . . , . . ...... 
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Comments 
Page Seven 

23. Section 7 . 2  Long Term 
(A) This section should mention the multiplier effect of 

port development and growth. It should reiterate gains 
from shipping in a long range program. In addition, it 
should develop long range benefits realistically by ob- 
jectively stating long range environmental committments 
and continued disposal needs. This section should ob- 
jectively prove the long range productivity gain over the 
short run losses. 

24. Irreversible and Irretrievable Committment of Resources Which 
Would Be Involved in the Proposed Action Should It Be Implemented. 
(A) The 150 acres of channels and turning basins committed 

to shipping which could not exist without dredging should 
be mentioned. 

(B) The 240 acres of diked enclosure being built across the 
channel as a depository for dredged material should be 
mentioned. This is committing the total bay end river 
to 400 acres to a fixed useage. 

(C) The 2800 acres which may be committed to diking if al- 
ternative methods of disposal are not developed in 10 
years should be addressed. 

(D) Current flow in the bay will be permanently altered. 
(El Temporary and possibly permanent loss of fish habitat and/ 

or existing wildfowl feeding areas in the bay will be 
committed by diked disposal. 

(F) The short and long range irretrievable committments must 
be addressed. 
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T O  L E D 0 N .4 T U R A L. I S T S '  k S S C C I A T I 0  N 
3 Ginger H i l l  Lane l i , , ' l i ,  . l , , , , , l t l  .<,,,I lil 

Toledo Ohio 43823 
February 1,1975 

. . .. .. . . . . . . . . . . , ... :... . . . . . . . . .... . ... 

Remarkn on behalf of the  Tvledo Naturaliet  Association 
Om the  Eoviromental Impact Statement on Mahtenance Dredging 
of Polluted Sediments i n  Toledo rlarbor. 

In the  statements we have made previously we have not oh- 
jected t o  the maintenance dredging f o r  the Toledo Harbor in 
Marnee Bay. We have objected t o  the  disposal s i t e  location i n  
the  Bay. There would seem t o  be l i t t l e  une t o  sake fur ther  
protest. We c m  only S8y t h a t  t h e  deciaion w a s  o d e  i n  favor of < 
t h e  money i n t e re s t s  Md not i n  the long term in t e re s t  of the 
environment. 

The law has been followed t o  the  l e t t e r  as ~ 8 a  expected i n  
t h e  problemof maintenance dredging. But t h i s  i a  , i n  general 
practice,  a failure t o  take i n t o  account of the  mocial costs 
of resource exhaustion an important element i# cost benefi t  ana- 
ysis  in such  thigs  an the  condition of the fishery. 

s t a t e  of cont iming c r i s i a ,  because we ore will ing to 
spend more f o r  what we want , in t h e  e c o n q  than we are  
t o  spend on upgrading a deter iora t ing  environment. 

ging the environment , but they e t i l l  f a l l  short, because 
there  is insuf f ic ien t  lmowledge of a l l  of the fac tors  involved. 

Ye are i n k  
w i t  l ing 

Environmental impact statements are $ s t e p  forward in mana- 

; ,  . . -- 
; 1-44 -;' I / I Y L c < l F ; C ~ ,  

f Mrs. Neil;' Waterbury 
Conserpt ion Chainaan 
Toledo Naturaliet  Aes'n 

+ 
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SOUTHWESTERN REGIONAL OFFICE 
John L. Franron. Representative 
Louisiana 
New Mexico 
Texas 
(Mexico) 

NATIONAL AUDUBON SOCIETY 
2507 ROGGE LANE, AUSTIN, TEXAS 78723 - PHONE I5121 928-2047 

January 2. 1975 

Mr. P. M c C a l l i s t e r  
Chief ,  Engineer ing D i v i s i o n  
U.S. Army Corps o f  Engineers 
P.O. Box 1027 
D e t r o i t ,  Michigan 48231 

Dear M r .  McCa l l i s te r :  

sent t o  us on the  Maintenance Dredging o f  t h e  P o l l u t e d  
Sediments i n  Toledo Harbor. Ohio and Michigan. Th is  was 
forwarded t o  me f r o m  my o l d  address i n  t h e  c e n t r a l  midwest, 
1020 E. 20th S t ree t ,  Owensboro, Kentucky 42301. Th is  was the  
former Central  Midwest Regional O f f i c e  f o r  t h e  Nat iona l  Audubon 
Soc ie ty  . 

As you can see by t h i s  l e t te rhead ,  I am now represent ing  
t h e  Southwest R e g i o n 1  O f f i c e  f o r  t h e  Nat iona l  Audubon Soc ie ty  
and so I w i l l  forward your d r a f t  statement t o  our new Central  
Midwest Representative. You probab ly  would l i k e  t o  take  no te  
o f  h i s  name and address so t h a t  f u t u r e  correspondence regard ing  
t h a t  reg ion  ( I l l i n o i s ,  Ind iana,  Kentucky, Ohio and Tennessee) 
can be sent t o  him. It i s  as f o l l o w s :  

RE: NCEED-ER 

I have j u s t  rece ived t h e  d r a f t  environmental statement 

MR. MYRON SWENSON 
CENTRAL MIDWEST REPRESENTATIVE 
NATIONAL AUDUBON SOCIETY 
RT. 1. BOX 19 
MAUCKPORT, INDIANA 471 42 

...... cy ::: 
. ~ .  . . .... -. 

A M E R I C A N S  C O M M I T T E D  T O  C O N S E R V A T I O N  
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION V 

230 SOUTH DEARBORN STREET 

CHICAGO, ILLINOIS 60604 

June 20, 1975 

M r .  P. McCa l l i s te r ,  Ch ie f  
Enaineerina D i v i s i o n  
U.?. Army Engineer D i s t r i c t ,  D e t r o i t  
P.O. Box 1027 
D e t r o i t ,  Michigan 4823 I 

Dear M r .  McCal I i s t e r :  

T h i s  l e t t e r  i s  i n  response t o  your i n q u i r y  o f  June 10. 1975 f o r  c l a r i f i -  
c a t i o n  o f  t h e  p o l l u t i o n a l  c l a s s i f i c a t i o n  of bottom sediments i n  t h e  
Toledo Harbor Nav iga t ion  Channels beyond m i l e  p o i n t  5 .  T h i s  i n q u i r y  was 
w i t h  regard t o  a statement made I n  ou r  March 27, 1975 comnents t o  you on 
t h e  D r a f t  Environmental Impact Statement f o r  maintenance dredging i n  
Toledo Harbor and our  February 13, 1974 l e t t e r  on bottom sediment 
c l a s s i f i c a t i o n ,  t o  M r .  Michael Davinlch, Chief ,  Const ruc t ion-opera t ions  
D i v i s i o n .  
we have n o t  c l a s s i f i e d  bottom sediments i n  t h e  channel from m i l e  p o i n t  5 
and beyond" was i n  e r r o r  s ince  we d i d  c l a s s i f y  t h a t  t h e  remaining p o r t i o n s  
of t h e  approach channel were unpo l lu ted  i n  o u r  February 13, 1974 l e t t e r .  

Our March 27, 1975 comnents f i r s t  expressed concern over  t h e  d i s p o s i t i o n  
of bottom sediments beyond m i l e  p o i n t  5. While we comented on t h e  
August 8 P u b l i c  No t i ce  f o r  Maintenance Dredging a t  Toledo Harbor on 
September 27, 1974, we were concerned o n l y  w i t h  standard measures for  
m i t i g a t i o n  o f  t h e  p r o j e c t ' s  water q u a l i t y  e f f e c t s .  
f o r  t h e  conf ined d isposal  f a c i l i t y  were s p e c i f i c  t o  t h e  proposed d isposal  
s i t e  and i t s  assoc iated environmental e f f e c t s  and d i d  n o t  r e l a t e  t o  t h e  
ac tua l  phys ica l  dimensions of t h e  p r o j e c t  area w i t h  respect  t o  bottom 
sediment c l a s s i f i c a t i o n  and t h e  requ i red  maintenance dredging. Our i n t e n t  
was t o  comment on these aspects i n  t h e  E I S  for  maintenance dredging. 

I n  view of  the  t ime r e s t r a i n t s  faced by your o f f i c e  fo r  complet ing t h e  
F ina l  E!S for  maintenance dredging a t  Toledo Harbor and t h e  design for  
t h e  Toledo Harbor confined d isposal  f a c i l i t y ,  we wish t o  c l a r i f y  o u r  
c u r r e n t  p o s i t i o n  on t h e  harbor 's  p o l l u t i o n a l  c l a s s i f i c a t i o n .  A l l  dredge 
m a t e r i a l  taken from t h e  upstream p r o j e c t  l i m i t s  i n  t h e  Maumee R ive r  t o  t h e  
5-mile buoy i n  t h e  approach channel i s  c l a s s i f i e d  as p o l l u t e d  and unaccept- 
ab le  fo r  open lake d isposa l .  However, for  those p o r t i o n s  of t h e  p r o j e c t  
area beyond m i l e  p o i n t  5 ,  we de fe r  judgment on i t s  p o l l u t i o n a l  c l a s s i f i c a t i o n  
u n t i l  an adequate bottom sediment survey of t h i s  area I s  completed and i t s  
r e s u l t s  a re  evaluated. 
beyond m i l e  p o i n t  5 t o  be unpo l l u ted  w i thou t  a d e t a i l e d  sediment survey. 
Furthermore, s ince  t h e  p o s s i b i l i t y  (as  i nd i ca ted  i n  ou r  March 27, 1975 
comments) of these bottom sediments be ing p o l l u t e d  e x i s t s  because of t h e  

The statement I n  ou r  March 27, 1975 comments t h a t  s p e c i f i e d  ' I... 

The comments on t h e  E I S  

We cannot assume those p o r t i o n s  of t h e  harbor  
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general consistency o f  sediment c r i t e r i a  a t  each o f  t h e  survey s t a t i o n s  
o u t  t o  m i l e  p o i n t  5,.we cannot concur w i t h  u n r e s t r i c t e d  disposal o f  s p o i l  
ma te r ia l  beyond m i l e  p o i n t  5 u n t i l  I t s  actua l  p o l l u t i o n a l  s ta tus  i.s known. 
However, we do no t  recomnend a change I n  t h e  deslgn o f  t h e  conf ined disposal 
f a c i l i t y .  U n t i l  such t ime t h a t  a determinat ion i s  made of i t s  p o l l u t i o n a l  
c l a s s i f i c a t i o n ,  we request t h a t  t h e  f o l l o w i n g  a c t l o n s  be incorporated i n  
t h e  maintenance dredging opera t ions  of sediments beyond m i l e  p o i n t  5: 

a)  Dredging w i l l  be confined t o  shoaled p o r t i o n s  of p rev ious l y  
dredged essen t ia l  nav iga t i on  channels. 

Non-essential p r o j e c t  areas w i l l  no t  be dredged. 

Dredge opera t ions  w i l l  be such as t o  prec lude any s p i l l a g e  of 
dredged mate r ia l  between t h e  dredging l o c a t i o n  and t h e  disposal 
area. 

Disposal o f  t h e  dredged mate r ia l  w i l l  be s t r i c t l y  con f lned t o  
au thor ized  dumping grounds p rev ious l y  used fo r  t h i s  purpose. 

The dredge w i l l  dump m a t e r i a l s  on l y  when s t a t i o n a r y  over  t h e  
disposal area t o  minimlze sediment d ispersa l  du r ing  t h l s  opera t ion .  

Hopper washout w i l l  be performed o n l y  as necessary t o  main ta in  
o p e r a b i l i t y  of dredglng equipment and w i l l  be performed o n l y  wh i l e  
s t a t i o n a r y  over  t h e  disposal area. 

I f  you need any a d d i t i o n a l  In format ion o r  
M r .  Gary Wi l l iams a t  312/353-5756. 

c l a r i f i c a t i o n ,  please contac t  

S lncere ly  yours, 

f 
f i p  Donald A.  Wal lgren 

Chief ,  
Federal A c t i v i t i e s  Branch 
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Absorp t i o n  

(.::A;: 
... Accre t ion  

Adsorpt ion 

Aerobic 

A l k a l i n i t y  

Anadrowus 

Anaerobic 

. Anoxic 

Aquat ic  P l a n t s  

A r t i f i c i a l  Nourishment 

Barge 

Baymouth Bar . 

Benth ic  

Benth ic  Region 

Benthos 

Biomagnif i c a t i o n  

. . . . . . . 
! .... : .... 
,~ ..... . . . . . . . 

- A b i l i t y  t o  a t t r a c t  and hold ,  as water i n  
a sponge. 

- Natural  o r  a ,  t j f i c i a l  build-up of l and  by 
a i r  o r  water d q m s i t i o n .  

- A b i l i t y  t o  a t t r a c t  and hold ,  as pa in t  on 
a board.  

- Any b i o l o g i c  p rncess  which r e q u i r e s  oxygen 
t o  func t ion .  

- A measure of rhc c a p a c i t y  of a s o l u t i o n  t o  
n e u t r a l i z e  hydrogen i o n s  and i s  as soc ia t ed  
w i t h  pli. 

- Type of f i s h  t h a t  ascend rivers from the  sea 
t o  spawn. 

- Any b i o l o g i c  p rocess  which does no t  r e q u i r e  
oxygen t o  func t ion .  

- Without oxygen. R i o l o g i c a l  decay of o rgan ic  
and n u t r i e n t  ma1 e r ia l  i n  bot tom sediments  may 
consume d i s so lved  oxygen i n  t h e  water and 
create a n  anoxi c condi t ion  a t  t h e  water- 
sediment i n t e r f a c e .  

- P l a n t s  t h a t  g r m  i n  wa te r ,  e i t h e r  f l o a t i n g  
on s u r f a c e ,  growing up from the bottom of 
the body of water o r  growing under t h e  
s u r f a c e  of the  water .  

- The p rocess  of r e p l e n i s h i n g  a beach by  
a r t i f i c i a l  means. 

- A f l a t  bottomed motor less  boa t  used f o r  
t r a n s p o r t i n g  heavy loads  (must b e  moved by 
tug  o r  t e n d e r ) .  

- A b a r  extending p a r t i a l l y  or e n t i r e l y  a c r o s s  
t h e  mouth of a bay. 

- Under water a t  t h e  bottom of s t r e q  lake o r  
harbor .  

- Bottom of a body of water. 

- Bottom dwel l ing  organisms. 

- I n c r e a s i n g  accumulat ion of a subs t ance  (such 
as mercury) from organism t o  organism i n  
a food cha in .  
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9 i omas s 

Biota 

BOD 

Breakwater 

BSFW 

Bulkhead 

Bulkhead Line 

CDF 

Chelate 

Climate 

COD 

Colif orm 

Conductivity (Specific 
Conductance) 

Contaminant 

- Tota l  amount of. l i v i n g  mater ia l  i n  an area. 

- All the species; of plants  and animals occurring 
( ."" 1 within a ce r t a jn  area. >.:. ." 

r 
- Biochemical Oxygen Demand. A measure of 

the amount of oxygen consumed i n  the b io logica l  
processes tha t  break dmn organic matter 
i n  water. 

- A long n a r r m  (rubble mound) p i l e  of rock or 
a concrete s t ruc tu re  i n  the water designed 
t o  break o r  moderate t h e  e f f e c t  of storm 
driven waves. Usually placed out i n t o  the 
water from shore a t  an en t ry  channel to  
provide safer boat or  sh ip  navigation dur ing  
stormy weather. 

- Bureau of Sport Fisher ies  and Wildl i fe  (Federal) .  

- A s t ruc tu re  separating land and water a reas ,  
primarily designed t o  resist e a r t h  changes. 

- A "line" i n  the harbor beyond which a dock, 
p i e r ,  wharf or f i l l e d  area may n o t  extend. 

- Confined Disposal Faci l i ty .  Confined diked 
disposal area for  dredged sediments. 

- Binding of heavy metal ions t o  organic 
( l ignin)  f i b e r s ;  the ions may then be 
transported by t h e  f i b e r s  as they f l o a t  in 
the  water. 

- The average weather over time f o r  a p a r t i c u l a r  
place.  

- Chemical Oxygen Demand. The amount of 
oxygen required t o  oxidize organic and 
oxidizable inorganic compounds i n . u a t e r .  

- h y  of a number of organisusconanon t o  the 
i n t e s t i n a l  t r a c t  of man and animals, whose 
presence is an i nd ica to r  of pollut ion.  

- A measure of a so lu t ion ' s  capacity t o  convey 
an e l e c t r i c  current .  

- Something which w i l l  i n  some way degrade or 
d i r t y  another thing o r  a n a t u r a l  sys tem (such 
as o i l  i n  a r i v e r ) .  

.... 
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,Conventional Pol lu tan ts  - Pheonols, phosphorous, nitrogen, i ron ,  o i l  
and grease, so l id s  and heavy metals other 

...... than mercury. [!~:.:' 
....... ........ 

Copper 

Cul tural  

Datum Plane 

Depth, P ro jec t  

Depth, Control 

Diesel Fuel 

Diffusion 

Dike 

Dissolved Solids 

mu 
DO 

Dock 

- Copper (Cu) i s  a heavy metal which i n  t race 
quan t i t i e s  i s  e s sen t i a l  t o  l i f e ,  but  which 
i n  grea te r  amounts is toxic t o  l i f e .  

- Produced by man o r  r e su l t i ng  from man's 
act ions.  

- The hor izonta l  place t o  which souudings. I 
1 

1 1  

i 

ground elevat ions,  o r  water surface elevations 
a r e  referred.  AJso REFERENCE PLANE. The 
plane is ca l led  a TIDAL DATUI when defined 
by a ce r t a in  phase of the t i de .  

- The depth below the o f f i c i a l  (LWD) lake 
I water l e v e l  to which navigation channel o r  

bas in  dredging by the Corps has been authorized I 

by Congress. 

- The ac tua l  depth of water t h a t  is avai lable  
between the water surface and the lake or 
r i v e r  bottom. I t  may be grea te r  than project  
depth immediately a f t e r  overdredging, o r  
l e s s  than pro jec t  depth i f  s i l t a t i o n  has 
occurred; usually less than pro jec t  Eepth. 

- Light f u e l  o i l  burned i n  d i e s e l  motors. I 

- Movement of one substance through another; 
f o r  example, an odor i n  the a i r ,  a co lor  i n  
the water. Distance from the source results 
i n  more d i f fus ion  and l e s s  i n t ens i ty .  

- A mound of ear th ,  sand, c lay o r  other 
substance on land o r  i n  the  water designed 
and b u i l t  to  r e t a i n  something behind i t .  

- The t o t a l  amount of dissolved mater ia l ,  
organic and inorganic, contained i n  water 
o r  wastes . 

- Department of Natural Resources (State) .  

- Dissolved Oxygen. The oxygen f r ee ly  avai lable  
i n  water. 
DO than polluted water. 

Unpolluted water w i l l  contain more 

- A (permanent) s t ruc tu re  project ing out from 
the shore t o  which a boat o r  sh ip  can t i e  up. 

.... ......... 
t': :':" 
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Dredge 

Dredge, Dipper 

Dredge, Clam-Shell 

Dredge, Hydraul ic  

Dredge, Pe te r son  

Dredge. Ponar 

Dredge, Eckman 

.Dredging 

- The equip men^ w.cd t o ,  and/or  a t  the a c t  o f ,  
removing muck, sand,  g rave l  o r  s t o n e  sediments 
from harbor  and/or nav iga t ion  channel b o t t o m .  

- A ba rge  mounted shovel ,  pawered by steam 
o r  d i e s e l ,  which ope ra t e s  by f o r c i n g  i t s  
bucket  i n t o  botLom sediments  and scooping 
out  m a t e r i a l .  
sand,  g r a v e l  and  rock. Operates  w i th  about 
80% s o l i d s  20X water .  

General ly  used t o  dredge 

- A barge  mounted c rane  wi th  a s p l i t - b u c k e t  o r  
clam-shell  suspended from i t ,  povered by 
steam or d i e s e l ,  which o p e r a t e s  by dropping 
i ts  clam-shell  LO t h e  bottom by g r a v i t y  where 
i t  is c losed  and l i f t e d ,  a long  wi th  t h e  
sediments i t  catches, from t h e  bottom by 
wire cab le s .  
s o f t  sediments ,  sand and g rave l .  

Genera l ly  used f o r  dredging 

- A ba rge  o r  s h i p  mounted vacuum s u c t i o n  
device ,  sometimes f i t t e d  wi th  a n  "eggbeater" 
type  c u t t e r  head, pawered by steam o r  d i e s e l ,  
which ope ra t e s  by breaking  up t h e  sediments  
w i t h  the r o t a t i n g  c u t t e r  head and may pump 
the  m a t e r i a l  from the  bottom through p i p e s  
t o  a d ischarge  p o i n t  a t  some d i s t a n c e  from 
the equipment, i n  t h e  water, on l and  or i n t o  
a confinement f a c i l i t y .  General ly  used f o r  
dredging muck, s o f t  sediments  o r  sand .  
Operates with about 209: s o l i d s  and 80% water. 

- A small bottom sediment sampling device  which 
ope ra t e s  somewhat similar t o  a c l a m s h e l l  
dredge. 
sand,  g r a v e l  or  s toney  bottoms. 

- A bottom sediment sampling dev ice ,  smaller 
than a Pe te r son ,  which o p e r a t e s  similar t o  
a clam-shell  dredge. 
s o f t  muck, sand and f i n e  g r a v e l  sediments  and 
a s s o c i a t e d  benthos .  

Usually used t o  sample ha rd  c lay,  

Usually used t o  sample 

- A bottom sediment sampling device ,  smaller 
than a Ponar,  which o p e r a t e s  similar t o  a 
clam-shell dredge,  can b e  ope ra t ed  and 
r e t r i e v e d  by hand. U s u a l l y  used t o  sample 
s o f t  muck and sand  and a s s o c i a t e d  benthos .  

- A method for deepening and widening streams, 
swamps or c o a s t a l  waters by s c r a p i n g  and 
removing 'sol ids  from t h e  bottom t o  r e s t o r e  
the au thor i zed  depths i n  the e s t a b l i s h e d  
p r o j e c t s .  
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Erosion 

Escarpment 

Eutrophication 

.... . ..... .... . 
, . ~ . .  . . .. . . . . . 
. . ~ .  .. ... 

Dunes 

Dynamic 

Ecology 

E.I.A. 

E.I .S.  

- Ridges, mounds or h i l l s  of loose,  windblovn 
mater ia l ,  usu; l l ly  sand. Stable  dunes a r e  
those which are coveted w i t h  Vegetation and 
generally no! readi ly  suscept ib le  to  erosion 
by wind or water runoff. 
a r e  those which a r e  bare of vegetation and 
subjec t  t o  movrrnent or  erosion by botb wind 
and water . 

Unstable dunes 

- Active processes - r e l a t i n g  t o  movement. 

- The study of organisms and t h e i r  physical  
environment. 

- Environmental Impact Assessment 

- Environmental Impact Statement. A document 
prepared by a Federal agency on the environ- 
mental impact of i ts  proposals f o r  l e g i s l a t i o n  
and o ther  major act ions s ign i f i can t ly  a f fec t ing  
the qua l i t y  of the  human environment. En- 
vironmental impact statements are used as 
tools  f o r  decision making and a r e  required 
by the National Environmental Policy Act (NEPA) . 

Environment - Total surroundings. Environment may refer 
spec i f i ca l ly  to  man or  animal. na tu ra l  or 
cu l tu ra l ,  physical ,  chemical, b io logica l ,  
soc i a l ,  economic o r  any combination of the 
above. 

Environmental Impact - A word used t o  express the extent  o r  sever i ty  
of an environmental e f f e c t .  

EPA - Environmental Protect ion Agency. 

- The wear ing  away of the land by the ac t ion  of 
wind, water, gravi ty  or a combination thereof 
Shoreland erosion on the Great Lakes i s  mst 
of ten a r e s u l t  of a combination of wind 
dr iving waves beat ing upon the shore and 
forming l i t t o r a l  currents, and high water 
leve ls .  

- A high v e r t i c a l  rock c l i f f  o r  bluff  which 
rises sharply from the water.  

- Natural processes which r e s u l t  i n  water 
qua l i t y  reduction via nu t r i en t  enrichment. 
Eutrophication over time changes open lakes 
t o  swamps and eventually t o  dry land. 
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Evolution - Change over time. 

Fauna - Animals on land or i n  the water.  c:..:. 
..... ...... 

Fecal Coliform - A group of organisms comnlon to  the i n t e s t i n a l  t r a c t s  
of man and of animals. 

Flora - Plants on l.and or  i.n the water.  

F l u v i a l  

Food Chain 

- Relating t o  sediment deposit ion by moving 
( r iver )  water. 

- Movement of food and energy from one form of 
l i f e  to  another; for  example, a lgae t o  
zooplankton t o  f i sh .  

Groin (Br i t i sh ,  GROYNE) - A shore protect ive s t ruc tu re  ( b u i l t  usually 
perpendicular t o  the shorel ine)  t o  t r a p  
l i t t o r a l  d r i f t  or r e t a rd  erosion of the 
shore. It is n a r r w  i n  width, and i ts  
length may vary from less than one hundred 
t o  severa l  hundred f e e t  (extending from a 
point  landward of the shore l ine  out i n t o  
the water).  Groins may be c l a s s i f i e d  as 
permeable or impermeable; impermeable groins 
having a s o l i d  or nearly so l id  s t ruc tu re ,  
permeable groins having openings through 
them of s u f f i c i e n t  s i z e  t o  permit passage 
of appreciable quant i t ies  of l i t t o r a l  d r i f t .  

Groundwater 

Harbor 

Impact 

Impermeable 

In te r face  

J e t t y  

- Water tha t  exists i n  a sa tu ra t ion  zone of 
tWe ear ths  c rus t .  

- An a rea  of water along the shore l ine  which is 
protected and affords anchorage t o  commercial 
and recrea t iona l  water c r a f t .  

- The e f f e c t  of one thing upon another. 
"Environmental" impacts may a f f e c t  any one 
or combination of elements i n  the t o t a l  
environment and may b e  of pos i t i ve  or 
negative impact and of long or s h o r t  duration. 

- Able t o  confine water without any seepage. 

- The point a t  which two substances,  such as 
water and bottom sediments, come together.  

- A s o l i d  s t r u c t u r e  (somewhat similar i n  
appearance t o  a boat dock) which pro jec ts  
from the shore for  cont ro l  of longshore 
d r i f t  erosion or sedimentation of the beach. 

... ... 
(;: ::/.: .... . 
\.:: '. 
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Lakers 
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Latitude 

Leach 

Lead 

L i t t o r a l  

L i t t o r a l  Deposits 

L i t t o r a l  D r i f t  

Longitude 

Longshore Current 

L w  Water Datum 

Marsh 

Methylation 

- "Boats" designed and b u i l t  spec i f i ca l ly  for  
hauling bulk cargo such as i r o n  ore, 
taconi te  p e l l e t s ,  coa l  br gra in  on the G r e a t  
Lakes. 
between 600 and 700 f e e t  long and about 80 
f e e t  wide and carry 10,000 t o  20,000 ton 
loads. New lakers  a r e  being b u i l t ,  however, 
which are  1,000 f e e t  long.. 100 f e e t  w i d e  
and able  t o  carry 40 t o  50 thousand tons. 

- Distance i n  degrees north o r  south of the 

"Averagp" present day lakers  may be 

Equator (OO). 

- To remove a substance by water f i l t r a t i o n  o r  
percolation. 

- Lead (Pb) a heavy metal which i s  toxic  t o  l i f e .  

- The s h a l l w  waters t h a t  extend along the edge 
of a lake o r  sea. 

- Deposits of l i t t o r a l  d r i f t .  

- The bottom mater ia ls  moved i n  the l i t t o r a l  
zone under the influence of waves and current.  
Direction of movement o r  "transport" of 
l i t t o r a l  materials depends upon wind and 
wave d i rec t ion .  

- Distance i n  degrees east or  w e s t  of a l i n e  
(Oo)  which passes from north t o  south through 
Greenwich, England. 

- Somewhat s imi l a r  t o  l i t t o r a l  d r i f t .  

- LWD. An approximation t o  the plane of mean 
lw water tha t  h a s  been adopted as a standard 
reference plane. 

- A t r a c t  of s o f t ,  w e t  o r  per iodica l ly  inundated 
land, generally t r e e l e s s  and usually characterized 
by grasses and other lw grovth. 

- Change from an inorganic t o  an organic form 
u s u a l l y  as a r e s u l t  of b a c t e r i a l  act ion.  For 
example, the metal mercury is r e l a t i v e l y  non- 
toxic  i f  eaten; however, methyl-mercury i e  
extremely toxic  i f  eaten and can be transmitted 
via food chains. 

...... 
(,,;':.'. . .  

.... D-7 



Elercury 

mg/Kg 

Nonitoring Program 

llooring F a c i l i t y  

Navigation Aids 

Nekton 

N u t r i e n t  

Oligotrophic 

Organic 

Peninsula 

Percolate  

Permeable 

PH 

- A heavy metal, h i g h l y  toxic  i f  breathed o r  
ingested. Mercury j s  res idua l  i n  the C' 
environment, showing b io logica l  accumulation 
i n  a l l  aquat ic  organisms, especial ly  f i s h  and 
s h e l l f i s h .  

- l l i l l lgram p e r  kilogram. 

- To study the amomt of po l lu tan ts  present 
in the environmcnt. 

- A place where a sh ip  is fastened. 

- Lights, horns, b e l l s ,  symbols placed and 
maintahed by the U.S .  Coast Guard t o  a i d  boat 
and ship navigation. 
of ten  placed on the outermost end of Corps 
breakwaters and p ie rs .  

Navigation aids a r e  

- Swimming aquatic i n sec t s  and f i sh .  

- Elements or compounds e s s e n t i a l  as rav 
materials f o r  organism g r m t h  and development; 
f o r  example, carbon. oxygen, nitrogen, and 
phosphorus. 

- (Of a lake) weak i n  production due t o  a 
l o w  supply of nu t r i en t s ,  r e su l t i ng  in a 
clean and c l ea r  body of water ;  i n  the pas t ,  
the Great Lakes have been ol igotrophic .  

- Material  of l i f e  or ig in ;  leaves,  s t i c k s ,  
animals, f i s h .  

- A "Finger" of land pro jec t ing  out  i n t o ,  and 
surrounded on three s ides  by water. 

- bvnward flow or i n f i l t r a t i o n  of water 
through the pores or spaces of a rock or 
s o i l .  

- Able t o  allow water t o  seep through. 

- A measure of the r e l a t i v e  ac id  or a lka l ine  
state of w a t e r .  pH is measured on a scale 
of 0 to 14. A pH of 7 is neut ra l ,  a pH 
below 7 Is acid,  a pH above 7 is alkal ine.  
Rainwater i s  usually s l i g h t l y  acid. 
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Phenols 

Phosphorus 

Phytoplankton 

P i e r s  

Plankton 

Pocket Barbor 

P o l l u t i m  

Por t  

PPm 

PPb 

Pumpout S ta t ion  

Revetment 

Rlparian Right 

- A group of organic compounds that i n  w r y  
low concentrations produce a taste and ndor 
problem i n  water. 

- An element t h a t  while essent ia l  t o  l i f e ,  
contr ibutes  t o  t h e  eutrophicat ion of lakes  
and other bodies of water. 

- The p lan t  port ion of plankton. 

- Permanent s t ruc tu res  constructed of s tone ,  
s teel ,  cement or a combination of those 
materials, which are used t o  def ine and 
s t a b i l i z e  entry channels from the open lake 
i n t o  a harbor.  

- S m a l l  aquat ic  p lan ts  and animals whose movement 
is control led by r i v e r ,  harbor and lake currents .  

- A harbor which does not have a r i v e r  o r  
stream flowing through i t ,  which carries and 
deposits s e d i m e n t  loads. 

- Any change in water quality t h a t  impairs i t  
for the subsequent user. These changes 
result from contamination of the  physical ,  
chemical, or b io log ica l  proper t ies  of water. 

- A p o h t  (usua l ly  a harbor) a t  which sh ips  
load and unload commercial cargo. 

- P a r t s  p e r  mil l ion.  

- Parts per  b i l l i o n .  

- A temporary dock where a connection i s  made 
between land arid dredge p i l e s :  a booster 
p q  may be used. 

- A permanent s c r u c t u r e  b u i l t  of s h e e t  s t ee l  
p i l i n g  o r  concrete placed t o  keep channel 
or harbor banks from caving i n t o  the water. 

- The r i g h t  o f  an Owner of land bordering on a 
stream or lake t o  have access to ,  and use o f ,  
the shore and water. The use of t h i s  water 
is r e s t r i c t e d  t o  r ipa r i an  landovners, and the 
r i g h t  i s  automatic, not created by use o r  
f o r f e i t e d  through d i suse .  

- A l aye r ,  facing, o r  p ro tec t ive  mouud of 
s tunes randomly placed t o  prevent erosion,  
scour,  o r  sloughing of a s t r u c t u r e  o r  
embankuent; a l s o  the s tone  so used. 
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S c i e n t i f i c  nomenclature - S c i e n t i f i c  nomenclature of animals requires 
(1) t h a t  each species and genus found in t h e  
world s h a l l  have a Blame t h a t  is independent 
of change, such as per ta ins  to  common names 
used i n  many languages; (2) t h a t  each species 
and genus s h a l l  have separate  names duplicated 
by none which refer t o  some o ther  species o r  
genus; and (3) t ha t  d i f f e ren t  names s h a l l  . 
not be  appl icable  t o  any one species or  
genus. 'Ihe following i s  a b r e a k d m  of 
Categories of Higher Rank than Species and 

c 
- 

' 

~~ 

Genus : 
Ringdon 

s c(Iw 

Secchi Disc 

Sediments 

Seawal l  

Seiche 

Sheet Steel  P i l i n g  

Phylum 
Class 
Order 

Family 
T r i b e  
Genus 

Species 

- A barge equipped wi th  trap-doors in i t s  
bottom which i s  used f o r  moving and dumping 
dredge s p o i l .  

- An e ight  inch diameter disk,  divided i n t o  
alternate black and white quadrants supported 
from i ts  center  by a hand l i n e ,  which is 
dropped i n t o  the water t o  visrrally gauge 
l i g h t  penetrat ion . 

- Clay, sand, gravel o r  s tones which have been 
eroded from the l a n d  o r  from beneath the 
water, have been transported by r i v e r  or lake 
currents ,  and re-deposited. 

- A s t r u c t u r e  separa t ing  land and water areas 
primarily designed t o  prevent erosion and 
other  damage due t o  wave ac t ion .  

- Fluctuations above o r  belov "normal" water 
l eve l  caused by wind, barometric pressure or 
a conbination of both. 
no t  l a s t  f o r  more than several hours a t  any 
p a r t i c u l a r  time or  place.  

A se iche  usually does 

- Inter locking l eng ths  of s tee l  driven i n t o  a 
stream, lake or  harbor bottom next t o  the  
shore t o  prevent storm, wave o r  ship damage. 



Shoal 

Shoreline Protect ion 

Side Casting 

S i l t  

Spoi l  

Stagnation 

Substrate  

Surface Water 

Tender 

Tertiary 

m 

Topography 

Tug 

Turbidity 
..... , . . . . . . . , . . . . . . 

<: ... :.:. .... . 

- A place where water i s  sha l l rw,  sometines 
created by a sandbar, i n  the  shipping channels, 
created by dcposit ion of eroded material .  

- St ruc tu ra l  measures designed f o r  placement 
along the  s h o r e  t o  relieve erosion and flooding 
damages. 
p ro tec t ive  beaches, seawalls ,  groins and 
revetments . 

Examples of s t r u c t u r a l  measures are 

- The disposal of dredged sediments of f  t o  the 
s i d e  of the channel or bas in  being dredged. 
Side cast disposal may be e i t h e r  i n  the  water 
o r  on laud. 

- Finely divided p a r t i c l e s  of s o i l  o r  rock. 
Often carried i n  cloudy suspension i n  water 
and eventually deposited as sediment .  

- Sediments which have been dredged from 
beneath the water .  

- Lake of motion i n  the water t h a t  tends to  
entrap and concentrate po l lu tan ts .  

- Any substance u s e d  as an attachment poin t  
by a microorganism. 

- Atmospheric water t h a t  runs of f  t o  collect 
i n  streams, ponds, o r  lakes ,  s w a m p s ,  e tc .  

- A boat smaller and less powerful than a tug, 
b u t  used i n  e s s e n t i a l l y  the same way. 

- Third i n  order i n  terms of importance. Also, 
r e fe r s  t o  a f i n a l  or ult imate  process o r  
e f f e c t  w h i c h  is dependent upon those processes 
or  e f f e c t s  which have gone before.  

- Tota l  Kjeldahl Njtrogen. A measure of the 
m n i a  and organic ni t roeen.  bu t  does not 
include n i t r i t e  and n i t r a t e .  

- The configuration of a sur face  including its 
r e l i e f ,  the  pos i t ion  of i ts  n a t u r a l  and 
man-made fea tures .  

- A boat  with a powerful motor used t o  move 
barges,  dredges or other  boa ts  or sh ips .  

- A cloudy condition i n  water due t o  the  
suspension of s i l t  or  f ine ly  divided organic 
matter. 



I 

I 
7 - A measure of the organic mater ia l  t ha t  could 

decompose and thus exer t  an oxygen demand on 
a body of water. 

;:.:. , Lblatile Solids (Total) 
'....' 

Van i b r n  Bot t le  - A glass  water sampllng device which i s  
constructed d i f fe ren t ly  b u t  is used i n  
e s sen t i a l ly  the same manner as a Kemmerer. 

Water Qua l i ty  Cr i t e r i a  - The leve l  of po l lu tan ts ,  with respect t o  the 
chemical, physical ,  and b io logica l  cha rac t e r i s t i c s ,  
t ha t  a f f e c t  the s u i t a b i l i t y  of water f o r  a 
giveu use. 

Wave , 

W.E.S. 

Wharf 

i i n c  

Zooplankton 

- A ridge, deformation, o r  undulation of the 
surface of a l iqu id .  

- Waterways Experiment S ta t ion  of the U. S. 
Army Corps of Engineers a t  Vicksburg, Mississippi.  

- A (permanent) s t ruc tu re  alongside a channel o r  
harbor edge t o  which a boat  o r  sh ip  can t i e  
up. 

- Zinc (Zn) is a heavy metal which i n  trace 
quant i t ies  is e s s e n t i a l  to l i f e ,  bu t  vhich in  
grea te r  quan t i t i e s  may be toldc t o  l i f e .  

- Planktonic animals t h a t  supply food f o r  f i s h .  

I 


